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This bulletin contains preliminary information describing the 


2270A IBM compatible diskette system, which is usable on Wang 2200T, 
2200VP, or 2200S with Option 24 as the primary storage device. More 
detailed information will be forthcoming in future publications. 


NOTE: 
In order to function properly, ribbon cable connectors must be 
at, or updated to, E-Rev 2: 
210-6767..... ECN 6976 
210-6766..... ECN 6977 


The 7218 board be at E-REV 3 to avoid Phase Lock Loop sync 
problems (ECN 7821). 


These ECN's are included in the appendix. 


NOTICE: 


This document is the property of Wang Laboratories, Inc. 
Information contained herein is considered company propri- 
etary information and its use is restricted solely to the 
purpose of assisting you in servicing Wang products. Repro- 
duction of all or any part of this document is prohibited 
without the consent of Wang Laboratories. 


Printed in U.S.A. 
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1. MODEL 2270A TBM-COMPATIBL©® DISKETTE DRIVE 


1.1 OVERVIEW 


The Wang Mode] 2270A TBM-Compatible Diskette Drive is 
physically and functionally identical to the Wang Model 2270, except 
that the controller in each diskette drive has been modified to 
automatically handle both IBM 3740 Series diskettes and Wang 
diskettes. TBM 3740 diskettes, of course, must be previously 
formatted (initialized) by TBM prior to use on the 2270A. IBM 
timing mark conventions are followed by the modified controller, and 
allow supplied 2270A Software to access, modify and create 3740 
Series diskette data files. Thus the user can read and process 
directly from 3/740 diskettes. More important, however, are the 
supplied utility programs which allow all or selected files on an 
IBM 3740 diskette to be converted to Wang hard disks or diskettes as 
files in 2200 format, or vice versa. A Wang 2200T or 2200VP is 
required (or 2200S with Option 24). 


Once converted to Wang diskettes, the Files can be processed by 
Wang 2200 computers instead of the IBM computers which presently 
handle the preprocessing and processing tasks for the IBM 3740 


family of Data Entry Stations. 


The Wang 2270A is available in one, two, or three drive 
versions, namely, the 2270A-1, the 2270A-2 and the 2270A-3. One 
diskette drive must be reserved for 2270A software storage, unless a 
hard disk is available for the required on-line software storage. 
This IBM Compatibility feature is field-upgradable on existing 
2270's. 


1.2 AUTOMATIC HARDWARE COMPATIBILITY 


Physically, IBM and Wang diskettes have different sector timing 
marks. To provide compatibilitv, Model 2270A Controller hardware 
analvzes the timing marks to sense whether an TBM 3740 diskette or a 


Wang 2200 diskette has heen placed in the diskette drive. Once the 


type of diskette is determined, hardware microcode reacts 


accordingly to provide automatic timing mark compatibility, as if 


the timing mark difference did not exist. 


When a 3740 diskette must be converted or otherwise accessed, 
the diskette drive used automatically handles the 3740 diskette 
under the control of supplied 2270A software. In addition, 3740 
files previously converted to a Wang diskette may be accessed and 
processed by simply loading other Wang 2200 software into memory. 
In this case, the diskette drives of the 2270A handle the Wang 
diskette as would any 2270, including formatting in the first 
(fixed) drive. Once the Wang processing operations have been 
completed, the processed files can be converted back to 3740 
diskettes, if necessary, using supplied utility software. Automatic 
safeguards prevent a 3740 diskette operation from occurring on a 


Wang diskette, or a Wang operation on a 3740 diskette. 


NOTE: 
User-programming of the 2270A with 3740 diskettes, other 
than using supplied 3740 subroutines, is strictly not 
supported by Wang Laboratories, Inc. This restriction is 
necessary due to the complexity of handling microcode, 
the difficulties and dangers of handling the 3740 VTOC 
entries, and the recording differences in 3740 and 2200 


diskettes. 
1.3 2270A SOFTWARE 


The 2270A software provided with each 2270A consists of a 
comprehensive set of utility programs and subroutines. Conversion 
functions include the ability to convert (copy) a selected file or 
all files on a 3740 diskette to a Wang disk or diskette in Wang 2200 
format. Similarly, Wang disk or diskette files may also be 
converted to 3740 diskette files. In addition, subroutines allow 


the user to access, modify, and create 3740 diskette files. 


Thus, the software package allows the user to process 3740 
files directly from 3740 diskettes, or process converted 3740 files 


from Wang diskettes. 
File Maintenance Group 


File Maintenance DEFFN' Subroutines provide the means by which 
existing 3740 diskette data files may be accessed/maintained and 
also includes the capacity to create new data files in 3740 format. 


File Maintenance Group software consists of the following functions: 


Read a sector 
Write a sector 
Backspace n sector(s) 


Skip n sector(s) 


] 
2 
3 
4 
5. Reread the last read/written sector 
6. Write-end 

7. Open (an existing new file) 

8. Open new (create a new file) 
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. Close a file 


These functions are available to the user either directly 
through the console with operator prompts or indirectly via 


insertion of statements in the user's BASIC program. 
Diskette Utilities Group 


A comprehensive set of Diskette Utility Programs provide the 
means by which the user may directly (via console) invoke the 


following utility functions: 


1. Convert the data file(s) on an IBM 3740 diskette to Wang 
2200 format data files, or vice versa. All or selected 
files mav be copied, and input and output disk addresses 


are also selected. 


2. List the catalog (index) of a 3740 diskette. 


3. Read and display on the CRT selected 3740 diskette 


sector(s). 


4. Display on the CRT each sector of a specific 3740 data file 
which has been converted via the above utility function to 


a Wang diskette. 


5. Copy 2270A Software, which is issued on a diskette, to a 


selectable hard disk. 
Diskette Initialization Group 


This software was developed for program testing purposes. It 
creates an image of an initialized 3740 diskette on a 2200 diskette, 


which mainly consists of the 3740 Volume Table of Contents (VTOC). 


1.4 DISKETTE CONVERSION 


IBM 3740 diskettes, like the Wang diskettes thev resemble, are 
recorded on one side and require fixed length records within a file; 
however, that's where the similarities end. Differences in sector 
timing marks, as previously mentioned, are made compatible by 
hardware controller microcode. Software handles all file management 


functions including cataloging and sector allocation. 


IBM 3740 diskettes can accommodate up to 19 files (IBM calls 
files "data sets"). Maximum 3740 diskette record length is 128 
bytes, with one and only one record in each 128-byte sector. Each 
3740 diskette contains 1,898 available sectors (73 tracks, 26 


sectors per track). 


When converting all files on a diskette, the Wang 2270A 
Conversion Utility Program adds converted files to the output disk 
or diskette until either all diskette files are converted or 
insufficient output diskette space exists to convert the next file. 
In the latter case, another output diskette is requested to contain 


the remaining files. In addition, selected files may be converted. 


Within a file, the conversion process occurs as sector per 
sector copy. Wang records are equal in length to their 3740 
diskette counterparts. As with 3740 diskettes, only one record 
resides in each sector. Character code translation between EBCDIC 


and ASCII is performed internally by the Conversion Utility Program. 


1.5 THE IBM 3740 DATA ENTRY STATIONS 


The IBM 3740 Series are low cost, key-to-diskette, source data 
entry devices. Over 50,000 have been installed, 95% of which are 
the non-programmable Data Stations used solely for data entry. The 
four 3741 Models vary in whether they (1) are programmable in a 
language called ACL, or (2) have communication capabilities. The 


table below summarizes the four 3741 models and the dual-operator 
3742. 


MODEL PROGRAMMABLE COMMUNICATION 
3741, Model 1 No No 
3741, Model 2 No Yes 
3741, Model 3 Yes No 
3741, Model 4 Yes Yes 
3742 (Two Operators) No No 


1.6 PHYSICAL CHARACTERISTICS OF THE DISKETTES 


The magnetic recording surface is arranged in concentric 
circular recording tracks, with each track being further segmented 
into units called sectors. Each IBM 3740 diskette (WLI #177-0067) 
contains 77 tracks with 26 sectors per track, or 1,898 sectors per 
diskette. 3740 sector length is 128 bytes (characters), which is 
also the maximum record length for 3740 diskette files (referred to 
as "data sets" by IBM). The Wang diskette (2270A only) consists of 
77 tracks with 16 sectors per track, or 1,231 sectors per diskette 
(minus at least two sectors for the Wang diskette index). Wang disk 
or diskette sector length is 256 bytes; however, maximum record 


length for Wang 2200 files that will be converted to 3740 diskettes 


is 128 bytes. If Wang files need not be later converted to 3740 
diskettes, record length restriction do not apply. With all disk or 
diskette storage devices, each sector is individually numbered and 
randomly accessible; thus access to records stored anywhere on the 
disk or diskette is fast and direct. Data is read or recorded 
(written) in one-sector blocks. As previously mentioned, the 
differences between Wang and 3740 diskettes are automatically 
handled by the hardware. 

A conversion process is required to access an IBM diskette, and 
is performed as follows: 


IBM address = Wang address + 16384 


Sector Formatting 


The left-most drive of the 2270A may be used to "format" a Wang 
diskette (not 3740 diskettes). Formatting is required before a Wang 
diskette can be used. Depression of the format button begins the 
formatting procedure, which defines each sector's control and user 
bytes. IBM 3740 diskettes are preformatted, or "initialized" before 
delivery by IBM. 


Track Format (IBM) 


Tracks may be formatted in numerous ways and is dependent on 
the using system. The SA900/901 use index and sector recording 


formats respectively. 
Index Recording Format 


In this Format, the using system may record one long record or 
several smaller records. Each track is started by a physical index 
pulse and then each record is preceded by a unique recorded 
identifier. This type of recording is called soft sectoring. 


Figure 1-1 shows a typical Index Recording Format. 
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Figure 1-1 Index Recording Format 


Typical Track Index Format 


Figure 1-2 shows a track format, which is IBM compatible, using 


Index Recording Format with soft sectoring. 
Gaps (Ref. Figure 1-2) 


Each field on a track is separated from adjacent fields by a 
number of bytes containing no data bits. These areas are referred 
to as gaps and are provided to allow the updating of one field 
without affecting adjacent fields. As can be seen from Figure 1-2, 


there are four different types of gaps on each track. 
Gap 1 Post-Index Gap 


This gap is defined as the 32 bytes between Index Address Mark 
and the ID Address Mark for Sector one (excluding the address mark 
bytes). This gap is alwavs 32 bytes in length and is not affected 


by any updating process. 
Gap 2 ID Gap 
The seventeen bytes between the ID Field and the Data Field is 


defined as Gap 2 (ID Gap). This gap may vary in size slightly after 
the Data Field has been updated. 
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Gap 3 Data Gap 


The thirty-three bytes between the Data Field and the next ID 
Field is defined as Gap 3 (Data Gap). As with the ID Gap, the Data 


Gap may vary slightly in length after the adjacent Data Field has 
been updated. 


Gap 4 Pre-Index Gap 


The three hundred and twenty bytes between the last Data Field 
on a track and the Index Address Mark is defined as Gap 4 (Pre-Index 
Gap). Initially, this gap is nominally 320 bytes in length, 
however, due to write frequency tolerances and disc speed 
tolerances, this gap may vary slightly in length. Also, after the 
data field of record 26 has been updated, this gap may again change 
slightly in length. 


Address Marks 


Address Marks are unique bit patterns one byte in length which 
are used in this typical recording format to identify the beginning 
of ID and Data Fields and to synchronize the deserializing circuitry 
with the first byte of each field. Address Mark bytes are unique 
from all other data bytes in that certain bit cells do not contain a 
clock bit (all other data bytes have clock bits in every bit cell). 
There are four different types of Address Marks used. Each of these 


is used to identify different types of fields. 


Index Address Mark 


The Index Address Mark is loacted at the beginning of each 
track and is a fixed number of bytes in front of the first record. 
The bit configuration for the Index Address Mark is shown in Figure 


13. 
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Fioure 1-3 Index Address Mark 


ID Address Mark 


The ID Address Mark byte is located at the beginning of each ID g 
Field on the diskette. The bit configuration for this Address Mark 


is shown in Figure 1-4. 
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Figure 1-4 ID Address Mark 
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Data Address Mark 
® The Data Address Mark byte is located at the beginning of each 


nondeleted Data Field on the diskette. The bit configuration for 


this Address Mark is shown in Figure 1-5. 
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Figure 1-5 Data Address Mark 


Deleted Data Address Mark 
The Deleted Data Address Mark byte is located at the beginning 
of each deleted Data Field on the diskette. The bit configuration 


for this Address Mark is shown in Figure 1-6. 
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Figure 1-6 Deleted Data Address Mark 


CRC 

Each field written on the diskette is appended with two Cyclic 
Redundancy Check (CRC) bytes. These two CRC bytes are generated 
from a cyclic permutation of the data bits starting with bit zero of 
the address mark and ending with bit seven of the last byte within a 
field (excluding the CRC bytes). When a field is read back from a 
diskette, the data bits (from bit zero of the address mark to bit 
seven of the second CRC byte) are divided by the same generator 
polynomial. A non-zero remainder indicates an error within the data 
read back from the drive while a remainder of zero indicates the 


data has been read back correctly from the disk. 
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2. DESCRIPTION CHARDWAKr) 


2.1 GENERAL 


The Shugart Disk System used in the WCS follows the same basic 
design as our previous disk systems with many improvements to make 


this system more reliable and easier to service. 


The Shugart Disk System consists of a Wang microprocessor 
controller and power supply, mounted on one printed circuit board, 


with up to three Shugart disk drives contained in the unit. 
2.2 DESIGN FEATURES 


The processor and regulator are comined on one PC (7218) which 
mounts to the chassis, component side down. The power supply, which 
includes the transformner filter capacitors and heat sink, is mounted 


on a removable brace between the microprocessor and the disk drives. 


The microprocessor is a condensed version of the same 
microprocessor used in our other disk systems and the 9 track tape 
drive (2209). Refer to the Microprocessor Manual for the 


microprocessor description and operation. 


2.3 MECHANICAL AND ELECTRONIC DIFFERENCES BETWEEN WCS AND SERIES 40 
DISK SYSTEMS 


The only shipping clamp on the WCS disk system is a piece of 
foam taped in the door opening to keep the door open protecting 


cartridge guide adjustment. 


The WCS incorporates one to three Shugart Model 901 disk drives 


which use an IBM compatible disk cartridge. 
The Shugart Model 901 disk drives use a multiplex option which 


allows all input and output lines to be parallel. The disk select 


lines DKl, DK2, and DK3 determine which drive is using these lines. 
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The stepper motors in the Shugart drive are turned off when the 
head is unloaded from the disk. This allows the drives to operate 
much cooler than the Memorex drives. In order to load the head in 
the Shugart drive, both the drive select and the head load lines 
must be low or true. The head load line fires a one shot which 
keeps the head loaded for a time after the drive select line goes 
high. This allows the unit to be reselected without waiting for the 


head to settle to read or write. 


Sector and index marks from each drive are monitored 
individually because they are present at the output of each drive as 
long as there is a disk cartridge in the drive; these signals are 


independent of the drive select lines. 


The RAM is 512 x 8 rather than 1024 x 8; this is accomplished 
by using 2102-2 RAM ICs which are 256 x 4 having 4 bit parallel 
input/output as opposed to the 1024 x 1 serial input/output. 


The only input path to memory in this processor is the C Bus. 
Data from the disk is sent through the ALU via this bus using an A 
to M, PC#=l instruction from the ROM. 


StO and Stl are strictly inputs on the WCS floppy except for 
one bit, the carry bit which is input and output but cannot be used 
by the ALU as a bit included in the next result. The carry bit can 
only be sampled by the ALU to check its state. 


The microprogram in the WCS floppy is contained in two (2) 2708 
PROM chips and does not require changing if a disk drive is added to 


the customer's WCS. The PROM numbers and locations are listed below. 


378-2058 378-2059 


Two 2200 error codes have other possible meanings in the WCS: 
Error 64 is "sector not on disk" but can also mean "no cartridge in 
the drive, the drive door is open or that the drive is not ready." 
Error 71 is "cannot find sector" but can also mean “disk is write 


protected." 
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3. INSTALLATION 


@ The 2270A Shugart disk system is shipped completely assembled 
inside as 2 stand-alone 2270A. The only shipping clamp is a piece 

. of foam in the door of each drive and a piece of masking tape to 
hold the foam in place. 
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The disk system should be disassembled before the unit is 
powered on to check that the plug-in connectors and components have 
not been loosened during shipment. The voltages should also be 


checked while the system is removed from the cabinet. 


1. Remove the unit cover. 


2. To remove the processor PC board, and the 6 Phillips head 


mounting screws on the perimenter of the PC board. 


CAUTION: 
Reinstall the nylon washers on each screw. They protect 


the screws from shorting the PCB art work. 


At this time the PC board should be turned 180 toward the 
front of the cabinet, and set down on the rubber grommets, 
with a piece of foam between the PC board and the chassis. 
The cable strain will keep the PC board from falling 


forward (test postition). 


The PC board can be removed by turning it 90 toward the 


front and removing all the connectors. 


3. The voltages can be checked from the wire side of the board 
by following the diagram below and with the I/0 and power 
cable plugged in and the power switch ON. (See Figure 3-1). 


Figure 3-1 Regulated Voltages 
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Insure that the I/O cable (WLI #220-0066-4) has pin 11 

open. This 1s necessary for proper system operation. The 
® 7218 PCB has +5V connected to pin 11 of the I/O cable 

connector Jl. This was done to allow the 2270A to be used 


‘ in conjunction with a 7169 pcb in WCS-15 applications. 
5. Voltage Controlled Oscillator (VCO) Adjustment 


NOTE : 


+5V must be adjusted prior to performing this adjustment. 


A. Attach the channel 1 (oscilloscope) probe to L110 pin 
3. Vertical deflection 2v/cm, Sweep rate .5us/div, 
Trigger internal positive slope on channel 1, Display 
channel | ouliy. With the system reading sector 17385*, 
adjust R85 until a period of 2us is acquired (See 


figure 3-2). 


2us ———___—» 


_ L110 pin 3 
Adj. R86 


Fiqure 3-2 


—=¢ 


*This can be accomplished by this short program: 10 Verify F 
(17385, 17385): GOTO 10. 


B. Attach the channel 2 oscilloscope probe to L110 pin 1. 
Vertical defection 2v/cm, Sweep rate, .5us/div. 
Trigger internal positive on channel 1, add mode. 
Adjust R86 until the channel 1, channel 2 signals are 


coincident (See Figure 3-3). 


NOTE: 
THIS IS A TEMPERATURE SENSITIVE CIRCUIT AND MAY GO 
OUT OF SYNC. IF THE SYNC IS LOST, THEN ECN 7821 MUST 
BE INSTALLED AND THE ADJUSTMENT PERFORMED AGAIN. ©& 


A 28 
° 


Display prior to 


adjusting R86 | | 
[iectisencssaellgas vscontnsa 
Display after 
adjusting R86* 
Figure 3-3 
*NOTE : 
When the channel 1, channel 2 signals are coincident, the & 


display amplitude will double. The pulse jitter seen in 
the photographs is due to the continuous compensation 
that takes place as the Phase Locked Loop (PLL) locks 


onto the incoming data. (See Figure 3-4) 
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Possible Displavs if the PLL Requires Adjustment 


Displav with the PLL Property Adjusted 


Figure 3-4 
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NOTES 
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4. OPERATION 


The front panel of the 2270A floppy disk system has three disk 
select lights, and a format pushbutton with a shroud to protect it 


from accidental formatting and a power light. 


There is no format switch to protect static electricity from 
formatting the disk, but rather an electronic format project which 
rejects any attempt to format the disk which does not last for at 


least 100 ms. 


Formatting on the disk system is done on Disk #1 only. This is 
a hard wired function of Disk #1 and can be initiated by installing 
a Model 901 diskette in Drive #1 and pushing the format pushbutton. 
If the diskette or disk drive is faulty and it does not complete the 
format operation within four attempts the Drive Select Light #1 will 


flash indicating an error during format. 


This writes Wang format on the Diskette. This will NOT format 
an IBM diskette--they are preformatted. 
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NOTES 
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5. DIAGNOSTICS 


The following is a step by step description, concerning 

operating the program for '2270A Production Test,'' and the CRT 

display. 

Step l. Rewind cassette (if needed) and press: 

Step 2. : LOAD "START" (EXEC) 
after the ''START' program has been loaded, press: 

Step 3. : RUN (EXEC) 

Two lines should be displayed, of which the second 
line will be: 

Step 4. "ENTER 1 FOR WANG PLATTER, 2 FOR IBM PLATTER?" 
Enter 1 or 2 and Press (EXEC), depending on kind of 
platter to be sed. 

NOTE: An IBM platter can be used only on 
2270A diskette drive. 
Now ''WANG DISK" or "IBM DISK" will be displayed in 
the top line, and the second line will be replaced 
by: 
Step 5. "ENTER TEST #: 1. MICROCODE 2. MICROCODE-HARDWARE 


3. HARDWARE ?" 
Enter 1 for Disk Microcode test, 2 for Disk 
Microcode and Hardware test or 3 for Disk Hardware 
test. After pressing (EXEC), the selected test 
name will be displayed in the top line, and the 


second line will be replaced by: 


2/ 


Step 6. 


Step 7. 


Step 8. 


"ENTER DRIVE(S) ADDRESS(S), 0 TO STOP: 1. 310 

2. BIO 3. 350"? 

The number by the Disk drive addresses on which the 
test will operate should be entered here. Any 
combination of Disk drives is allowed. Upon 
selecting a disk address, an asterisk will be 
displayed by the selected address. Selecting al] 
three drives or selecting 0, will cause line to he 
erased, and the selected disk-drives to be 
displayed on the right hand side of second line. 

If Hardware test was selected in Step 5, proceed to 


Step 8. 


The following lines will be displayed if 1 or 2 
were entered in Step 5. 

"ENTER INSTRUCTION NUMBER TO BE TESTED, O TO 

STOP?" This line will be followed by a list of all 
the instructions available for testing, depending 
on the selected disk-drives, and the type of 
platter. You may select 1, if you wish to test all 
the instructions. Or, enter anv combination of 
instructions (an asterisk will be displayed by the 
selected instruction). Selecting 1 or O causes to 
stop the instructions selection and "ALL 
MICROCODE", or ''PART MICROCODE" to be displayed in 
the left hand side of line 2, the third line will 
be replaced by: ''THE SELECTED INSTRUCTIONS": and 
the bottom line will be: 


"ENTER 1 TO RESELECT, O TO CONTINUE?" 

The screen now displays all of the information as 
you have selected it. If you wish to change any 
detail, press 1, and entering information will 
start again, (back to Step 4), otherwise, enter 0 
and the screen will be erased except the top two 


lines, and the third line will be displayed as: 


Step 9. 


Step 10. 


"MOUNT SCRATCH PLATTERS IN ALL TEST DRTVES AND KEY 
(EXEC)" 


NOTE: 
Be sure to mount the correct scratch platters 
in all of the test drives (as indicated by 


the top two lines). 


After mounting platter(s), and (EXEC) the proper 
testing program will be loaded from the cassette, 
and the actual testing starts. While the test is 
progressing, information concerning the current 


status of the test 1s being displayed on the screen. 


Each test will be repeated over and over until one 

of the following actions is taken: 

10.1 Presssing SF'15 (special function 15). That 
will cause the test status report to be 
displayed (proceed to Step 11). 

10.2 Pressing "HALT /STEP" , Once the ":" is 
displayed pressing SF'15 will display the 
test status report. (Step 11) 

10.3 Pressing "RESET", That will cause the screen 


to be erased. Pressing S#'i5 is possible. 


After pressing SF'15, the test status report will 
be displayed; information, such as number of runs 
of each test, test "RUN" or "NOT RUN", "COMPLETED" 
or "NOT COMPLETED", ''ERRORS FOUND' in Microcode, or 
Hardware tests. "OK" or "NG" or, "NOT TESTED" will 
be displayed next to the instruction, with the 
exception of "VERIFY" which will have "TESTED" in 
its field (whether errors were found or not). At 
the bottom of the screen, the following line will 


be displayed: 


"ENTER O TO RUN AGAIN, 1 TO STOP" 

O will start the whole process from the beginning 
(Step 4). 1 will stop the program, however, since 
"START" is still stored in memory; pressing "RUN" 


will start the program execution again (Step 4). 
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6. MAINTENANCE 


6.1 MICROPROCESSOR 


The voltage adjustments covered in Section 3 and the VCO 
adjustment should be the only maintenance requirements required in 
the microprocessor section of the Shugart disk system. The 
microprocessor PC board at present should be fixed at an area level 


office. 


The Wang power supply is a modular type which is mounted to a 
removable support bracket and can be replaced in this manner if 
necessary. The heat sink assembly can also be removed from the 
support bracket so that component replacement on the heat sink can 


be made in the customer's office. 


6.2 SA901 PREVENTIVE MAINTENANCE 


6.2.1 INTRODUCTION 


The prime objective of any preventive maintenance activity is 
to provide maximum machine availability to the user. Every 
preventive maintenance operation shoul: support this objective. 
Unless a preventive maintenance operation reduces machine downtime, 


it is unnecessary. 


Visual inspection is the first step in every scheduled 
maintenance operation. Always look for corrosion, dirt, wear, 
binds, and loose connections. Noticing these items during PM may 


prevent downtime later. 


Rensmber, do not do more than recommended preventive 


maintenance on equipment that is operating satisfactorily. 
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6.2.2 PREVENTIVE MAINTENANCE PROCEDURES 


Details of preventive maintenance operations are listed in 
Table 6-1. During normal preventive maintenance, perform only those @ 
operations listed on the chart for that preventive maintenance 
period. Detai.s on adjustments and service checks are found listed 


in the chart. Observe all safety procedures. 


FREQ 
UNIT MONTHS CLEAN OBSERVE 


Read/Write Head 12 Clean Read/Write Head | Oxide build-up 
ONLY IF NECESSARY and scratches 
R/W Head Load Replace 
Button 
Stepper Motor Clean off all oil, Inspect for nicks 
and Lead Screw dust and dirt and burrs 
Base Clean base Inspect for loose 
screws, 
connectors, 


and switches 


Inspect for worn, 


! weakened or frayed & 
areas 
Read/Write Head| Initially 3 Check for proper 
Thereafter alignment 


12 


Table 6-1 PM Procedures 


6.2.3 CLEANLINESS 


Cleanliness cannot be overemphasized in maintaining the 
SA900/901. Do no lubricate the SA900/901; oil will allow dust and 
dirt to accumulate. The read/write head should be cleaned, but only 


when signs of oxide build-up are present. 


6.3 TROUBLESHOOTING FLOW CHARTS “ 
See Figure 6-2(A thru D) 
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READ ERROR 


Is head loaded? 
(Visually Check) 


ly 124V present at Yes 


P2\.7 or TPIV? 


No 


Check tor Hd Ld 
Solnd arm open Hd Ld 


Solnd coil, or loose cnctrs. 


Replace Solnd 


Is + 24V present No 


atP1L2? 


Yes 


Check +24V Supply 
In usINg sys 


Is -Hd Ld 
present at P1L18? 


Yes 


Protlam in using sys 


Is -Door Clsd pre. No 


sent ut P2L6? 


Yes 
Check for proper door 
closer and door clsd sw 
oper. Repluce door clsd sw. 
Replace PCB 


Run using sys Drag 
Prog. Record all 


diag info regrading T rk 
and Sec when possible 


Yes Install a known good 


written diskette. 


Int 


Is failure solid 
or intermittent? 


Solid 


Insure that +5V and -5V 


are present at P 1 
connector. 


Yes Le) 


Visually insp. diskette 
for wear If worn, 
discard diskefte. 


More than | 
track ? 


Do a Recal Back to TRK 00 
and then SK to the same trk. 
to insure proper positioning 
of R/W head. 


Is read data 
present at P3 
pin 1 or 5? 


Yes 


No data is wrtn on this 
trk. Do wrt and chk 


again. 


Figure 6-2A 
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Read signal is measured at 
P3 pins 1 and §. Using O’ 
Scope, add chni 1 and 2 

with chni 2 inv. 


\ tetenion 
No 


is Rd sig. present 
at P3 pins 1 and 5 
of 3mv 9p = p? 


Yes 
1. Check for proper head align. 
(Sec 3.4.11.2). 


2. Check for open R/W coil. 


3 Replace R/W Hd and Carr. 
Asm. (Sec. 3.4.11.1) 


No 


No Is ' Read Gate 


present at PIL 7? 


More than 1} track? 


Vis insp disk for 
contamination or 


mara wear. Discard if 
me necessary. 
\ 


Is sep. clk an No Is read signal 
at Pt L19 abe a present at P3 pins 1 ba 
and 5 of 3mv pep 
Yes 1. Check for proper hd align 
(Sec 3.4.11.2) 
Replace PCB. 2. Inspect Hd Load Button 
for wear. 


3. Replace R/W Hd and Carr 
Asm. (Sec 3.4.11.1) 


is + Read Gate 
present at P17? 


No 


Problem in using sys. 


Yes 


Problem in using sys. 


Is sep clk and 
data present at 
P1L17 and 19? 


Replace PCB. Yes 


Figure €-2A( Continued) 
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© Install a known 


good blank diskette. 


Is head loaded? 
(Visually check) 


Solid 
or 
intermittent? 


C) | 
Sol. Check Rd. Sig. A 


Int. 


moditd. sig. indicates 
an intrmtnt write amp. 


Is 
-Write Gate 

present at 
PIL7? 


Check P1 connector. No 


Problem in using sys. 


Is 
-Write Date 
present at 
P1L10? 


Yes 


Is the 
output of 


Check for open Yes Wrt. Amp. 
R/W coil. Present at 
P3 pins 1 


and §? 


No 


Is 
-File inop 

active at 
TP13? 


Yes Replece PCB. 


N & No Yes 


@ Figure 6-2B 


ls TPO 


at +5V o: Gnd. 
Gnd level? 
+6V Check -Hd Ld (P1L18) end 


-Dr Cled (P2L6). Replace PCB 


Is TP10 
ata +5V 
or Gnd level? 


+6V 


Wrt. Crnt. prob. Check +24V 


and -5V levels. Replace PCB. 


Figure 6-2B (Continued) 


SEEK ERROR 


Remove power from unit 


owe ee oe oe oh ONG Manually turn step. 
motor. 


Mechanical Yes 


binding? 


No 
Determine which unit is 


binding, the step motor 
or carr. asm. 


Reapply power to unit. 


Perform a Recal. back 
to track 00. 


Did step 
motor move 
on the 
Recal? 


Yes =F 


Vis. check that carr. has 
an oe oe oe 4 MOVED back to stop and 
Fleg is covering Trk OLED. 


Figure €-2C 


~ 


Problem in using sys 


is +Ad Gt, 
-Hd Ld, and -Or Cisd 
levels active? 


Yes 


Are step 
No pulses present 
at TP27, P2L2, 
L5 and L8? 


Yes 


Replace PCB. 


Replace stepper motor. 


rc 
| 


See Sec. 3.4.11.2 of Ref. 
Man. for align. procedure. 


Use an Alignment 


Diskette (SA 120) 


Adjust Trk O Flag or 


replace. (Sec. 3.4.11.5) 


Perform a long seek and 
monitor P2, L2, L5, and 
L8. Sync. on TP27. The 
P2 lines should pulse once 
for every 3 from TP27. 


Perform a seek to Trk38. 


Verify by scoping align. trk. 


Is 
Carriege at 
Trk 38? 


Yes 


Do some random seeks, then 
seek to Trk 0 (not a recal.). 


Verify by Trk 0 indicator, TP26. 


No 


Figure €-2C (Continued) 
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Is +5V 
present at 
PIL11? 


No 


Problem in using sys. 


Are 
Sector/Index 
pulses at 
P1L5? 


e 
“N 


Yes 


No 


Are 
Sector /Index 
pulses at 

P2R7? 


Yes 


Replace PCB. 


Is LED 
voltage of 
+1.3V present 
at P2R4? 


Yes 


Replace Phototransistar 
Asm 


Replace LED Asm. 


Yes 


INDE X/SECTOR 
ERROR (Not Ready) 


insure 
diskette is installed 
properly. Is diskette 
turning. 


No 


Is 
motor 
running? 


Yes 


Is 
belt Yes 
broken? 


No 


Replace belt 


Check for binds in spindle 


and disk clamp asms. 


Check cnctr. P4. Problem 
is in using system. 


is AC 


voltage 
present at 
P4? 


Replace motor. 


@ Figure €-2D 
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7. REMOVAL AND INSTALLATION PROCEDURES 
7.1 DRIVE MOTOR 
a. Extract 3 contacts to disconnect motor from AC connector. 
b. Loosen 2 screws holding capacitor clamp to the base. 
: Remove rubber boot and disconnect motor leads from 
capacitor. 
c. Remove 4 screws holding PCB to base and swing PCB out. 


d. Remove belt from drive pulley. 


e. Remove 4 screws holding the motor to the base casting and 


remove motor. 


f. Reverse the procedure for installation. 


NOTE: 


Insure ground lead is installed between capacitor for clamp 


and base. 
7.2 CARTRIDGE GUIDE ACCESS 


a. Position head to approximate center of head load bail (to 


prevent load arm tab from slipping off end of bail). 


b. Loosen 2 screws holding cartridge guide to door latch plate. 


c. Swing cartridge guide out. 


d. When guide is swung in, it must be adjusted as per section 
, 7.13. 
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7.3. LIGHT EMITTING DIODE ASSEMBLY 


a. Disconnect the wires to the LED terminals (solder joints). 
b. Swing out the cartridge guide assembly (Ref. Section 1a) 
NOTE: 
This step is not necessary if the drive has a new style 


(cast) cartridge guide. 


c. Remove the screw, nut, and washer holding the LED assembly 


to the cartridge guide. 
d. Reverse the procedure for installation. 
7.4 WRITE PROTECT DETECTOR 
a. Remove connectors from PCB and remove PCB. 


b. Extract wires from P2 connector, pins 3 (Red), 4 (Gray), E 
(Black), and J (White). @ 


c. Remove cable clamp. 


d. Swing out cartridge guide assembly (Ref. section 7.2). 


e. Remove screw holding the detector bracket and remove 


assembly. 


f. Reverse the procedure for installation. 


7.5 HEAD LOAD ACTUATOR : 


a. Disconnect the wires to the actuator terminals (solder 


joints). 
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b. Swing out the cartridge guide assembly (Ref. section 7.2). 
@ c. Remove screw holding the actuator to the cartridge guide. 
é CAUTION: 
Restrain the head load arm to prevent its impact with the 
head. 
d. Reverse the procedure for installation. 
7.6 TRACK 0 DETECTOR 


a. Remove connectors from PCB and remove PCB. 


b. Extract wires from P2 connectors, pins A (Brown), C 


(Black), F (Red), and K (Orange). 
c. Remove cable clamp. 


d. Swing out the cartridge guide assembly (Ref. section 7.2). 


NOTE: 
Thies step may not be useful if the drive has an old style 


(black) cartridge guide. 


e. Manually rotate stepper shaft and move carriage away from 


the detector assembly. 
f. Remove cable clamp, and R/W head cable from bracket. 


g. Remove 2 screws holding detector assembly bracket to base 


casting and remove assembly. 


h. Reverse procedure for installation. 


pe 


7.7. INDEX/SECTOR PHOTOTRANSISTOR ASSEMBLY 


a. 


Disconnect the wires to the terminals (solder joints). 


NOTE: 


The spindle pulley may be removed for easier access. 


Remove screw holding transistor assembly to base. 


Reverse the procedure for installation. 


7.8 CARTRIDGE GUIDE REMOVAL 


Swing out the cartridge guide assembly (Ref. section 7.2). 


Remove the LED assembiy, write protect detector assembly 


and the head load actuator (Ref. sections 7.3, 7.4 and 7.5). 


Pull up on the upper pivot cap screw until the shoulder 
contacts the base casting (Ref. Figure 7-1). Push up on 
the cartridge guide until the lower pivot clears the 


casting. 


PIVOT SCREW 


Figure 7-1 Cartridoe Guide Removal 


NOTE : 
For new style cartridge guide, remove C-clamp on upper 


pivot post and push up on cartridge guide. 


Tilt the cartridge guide slightly, and remove it from the 


upper pivot. 


Reverse the procedure for installation. 
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a. Swing out the cartridec guide (Ref. section 7.2). 


@ b. Remove the nut and washers holding the spindle pulley. 


CAUTION: 
The pre-loaded rear bearing and spacer may fly out when 


spindle pulley is removed. 


?) 


Withdraw spindle hub from opposite side of base casting. 
d. Reverse the procedure for installation. 
7.10 FRONT PLATE ASSEMBLY 
a. Swing out the cartridge guide assembly (Ref. section 7.2). 


b. Remove 4 screws holding the front plate assembly to the 


casting. 


c. Reverse the procedure for installation. 


7.11  STEPPER/CARRIAGE ASSEMBLY 


a. Remove the connectors from the PCB and remove the PCB. 
bh. Remove cable clamp holding R/W head cable. 


c. Extract wires from P2 connector, pins 2 (Red), 5 (Brown), 


8 (Orange), and 10 (Black). 


NOTE: 


This step 1s only necessary if the stepper motor is to be 


replaced. 


d. Loosen 3 motor clamp screws and rotate clamps to allow 


withdrawal of motor. One new units with redesigned 


stepper mounting clamp, loosen 2 screws and swing clamp 


down to allow withdrawal of motor. 
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CAUTION: 


Do not loosen 3 screws coated with Glyptol. 
Swing out the cartridge guide assembly (Ref. section 7.2). 


Remove cable clamp and spacer holding R/W head cable to 
track 0 detector bracket. On new units, a grommet on the 


cable is inserted into a slot on the bracket. 


Manually rotate the lead screw to run the carriage 
assembly off the lead screw while withdrawing the stepper 


motor. 


To install stepper/carriage assembly, reverse procedure. 


Note steps i. and }. 


When installing the carriage, set the pre-load nut in the 


#3 notch (Ref. Figure 7-2). 


When threading lead screw into carriage assembly, push the © 
pre-load nut slightly against the spring to start the 
thread. After threading, insure that there is a gap 


between the pre-load nut and the rear of the carriage. 


PRE-LOAD 
NUT 


SI—NoTCH #4 


NOTCH =1 6. 


Figure 7-2 Pre-Load Settina 
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.12 READ/WRITE HEAD LOAD BUTTON 


7.13 


To remove the old style button (attached with a clip and 
washer), grasp the button with pliers and rock the button 


back and forth while pulling. 


To remove the new style button, hold the load arm out away 
from head, squeeze the locking tabs together with a pair 


of needle nose pliers and press forward. 
To install old style button, place button in head load arm 


and press rubber washer onto button stem. Press clip onto 


stem and insure button does not move. 


To install new style button, press the button into the 


head load arm and it will snap into place. 


Cartridge Guide Adjustment 
Insert the adjustment tool (726-9612) through the hole in 
the cartridge guide and screw completely into the casting 


(hand tight). 


Loosen 2 screws holding the cartridge guide to the latch 


plate. 


Move the handle into the latched position and hold it 


lightly against the latch fingers. 


Tighten 2 screws holding the cartridge guide to the latch 
plate. 


Depress push bar on front panel and check that door stays 
in latched position. If door latch was released, repeat 


adjustment. 


Insert diskette, close and open door, checking for proper 


operation. 
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8. PARTS DIAGRAMS 
General 


The Illustrated Parts Catalog is arranged so that the figures 
will always precede the parts listings and when possible be on the 


opposite page. 


The first number in the list will always refer to the figure 
and the second number to the reference number of the part within the 


figure. 


When an assembly is referred to within a figure and a further 
breakdown is shown on another figure then the reference figure will 


be called out. 
Indented Level 

The parts list is idented to show the levels of assembly within 
a figure. The major assembly will always be level 1, all parts or 
assemblies that attach to that assembly will be level 2 and 
assemblies within level 2 will have their attaching parts level 3 
and so on. 


Quantity Per Assembly 


The quantity listed is the quantity used on the major 


assembly. Major Assemblies will never have a quantity listed. 
Numerical Index 


The numerical index lists all parts in part number sequence and 


is cross-referenced to the figure and reference number. 


Fiaure 8-1 (1 of 2) 
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FIGURE 
& REF. PART DESCRIPTION PER 
NUMBER NUMBER 123 4 ASM 


BASIC ASSEMBLY, SA 900/901 


S 4 CARTRIDGE GUIDE ASSEMBLY (OLD, See Fig. 3) 
CARTRIDGE GUIDE ASSEMBLY (NEW, See Fig. 6) 
a, NUT. 8-32 1 
-3 WASHER, #8 SPRING 2 
‘ -4 PULLEY ASSEMBLY, SPINDLE 1 
-5 SPACER, SPINDLE-SHORT 1 
-6 BEARING, SPINDLE 
27 SPACER, SPINDLE — LONG 1 
-8 SPRING, SPINDLE 1 
-9 FLANGED BEARING, SPINDLE 1 
- 10 HUB ASSEMBLY, SPINDLE | 
-11 SCREW, 8-32x.312 6 
-12 WASHER, LOCK #8 2 
-13 BRACKET 1 
-14 HOUSING, 3 PIN CONNECTOR 1 
-15 CAPACITOR, 110 V 50/60 HZ (BODINE MTR ONLY) 1 
CAPACITOR, 220 V 50/60 HZ or 110 V ORIENTAL MTR 1 
-16 RUBBER BOOT 1 
-17 STEPPER/CARRIAGE ASSEMBLY 
(SEE FIGURE 2 FOR BREAKDOWN) 
-18 SCREW, 6-32x.500 3 
-19 SCREW, 8-32x.500 4 
-20 MOTOR, 110 VOLT 50/60 HZ KIT 1 
MOTOR, 208/230/220 VOLT 50/60 HZ 
-21 PULLEY, 60 HZ 1 
PULLEY, 50 HZ 1 
-22 SCREW, SET 6-32x.125 1 
-23 CABLE CLAMP, 1/8 INCH 1 
-24 SCREW 6-32x.312 (12014 FOR ZINC FACE PLATE) 7 
- 25 SCREW 8-32x.375 1 
SPRING/GUIDE ASM 1 
SCREW, 4-40x.375 4 
DETECTOR ASSEMBLY, TRACK 0 1 
SPACER 4 
SPRING ASSEMBLY, DOOR OPEN (OLD STYLE) 1 
SPRING ASSEMBLY, DOOR OPEN (NEW STYLE) 1 
SPRING ASSEMBLY, DOOR OPEN (HORZ. MNT. PCB DOWN) 
PIVOT TOP 1 
SPRING, BIAS 1 
SCREW, B.V. 2 
HANDLE 1 
FRONT PLATE ASSEMBLY | 
(SEE FIGURE 4 FOR BREAKDOWN) 
SWITCH, DOOR OPEN 1 
SCREW, 4-40x.250 2 
CLIP 2 
DEFLECTOR 2 
GROMMET 1 
LOCATOR 1 
SCREW 8-32x.500 2 
WASHER, #6 FLAT 3 
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FIGURE 
& REF. 
NUMBER 


Saag DESCRIPTION 
NUMBER 


PHOTRANSISTOK AND CABLE ASSEMBLY 
CABLE CLAMP, 3/16" 

CABLE CLAMP, 3/8” 

BELT (60 HZ) 

BELT (50 HZ) 

PCB (SA 900, -5V, NO DATA SEP) 

PCB (SA 900, -12/-15V, NO DATA SEP) 
PCB (SA 900, -5V, WITH DATA SEP) 

PCB (SA 900, -12/-15V, WITH DATA SEP) 
PCB (SA 901, -5V) 

PCB (SA 901, -12/-15V) 

BLOCK, PCB CONN 

SCREW, 4-40x.500 


* WHEN ORDERING A REPLACEMENT PHOTOTRANSISTCR 
ASSEMBLY, IF OLD ASSEMBLY HAS ONLY TWO (2) 
LEADS COMING FROM IT, ORDER FIELD KIT, 

P/N 50928. 
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Figure 8-2 
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DESCRIPTION 


STEPPER/CARRIAGE ASSEMBLY 


STEPPER MOTOR ASSEMBLY 
SCREW, B.H. 4-40x.250 
CLEAT, MOTOR MOUNT 
PLATE, STEPPER MOTOR (OLD STYLE) 
STOP, LIMIT-LEAD SCREW 
SCREW, CAP 2-56x.250 
CARRIAGE ASSEMBLY (CERAMIC HEAD) 
FLAG, TRACK 0 
SCREW 4-40x.250 
LOAD BUTTON KIT (METAL LOAD ARM) 
. LOAD BUTTON (PLASTIC LOAD ARM) 
PLATE, STEPPER MOTOR (NEW STYLE) 
MOUNTING CLAMP 
SCREW, 8-32x.375 


af, 


Fiqure 8-3 


FIGURE 
& REF. 
NUMBER 


OnN DONA WN — 


- 9 
-10 


PART 


NUMBER 


50030 
50034 
50253 
10002 


50365 
50043 
50364 
50265 
50363 
11916 
10170 
10174 
50139 
50254 
50252 
11307 
50251 
10801 
12503 
12011 
50000 
50031 
10024 
50032 
50359 
50146 
11800 
50140 
10023 
90141 
11900 
50412 
50313 
11906 
10177 
50151 
10186 
50256 
50282 
10013 
10172 


DESCRIPTION 


CARTRIDGE GUIDE ASSEMBLY 


CARTRIDGE GUIDE WELOMT. 
ACTUATOR ASSEMBLY (NEW STYLE) 
COIL ASSEMBLY 
BAIL 
LOAD PAD 
ARMATURE 
CLAMP 
UP-STOP 
SCREW, B.H. 3-48 x .250 
SCREW, B.H. 6-32 x .125 
. SCREW, B.H. 4-40 x .375 
ACTUATOR ASSEMBLY (OLD STYLE) 
HUB CLAMP ASSEMBLY 
LIFTER 
RIVET, TUBULAR 3/32 x 3/16 
ARACHNID, FINGER RING 
BEARING, FLANGED 
WASHER, FLAT 
SCREW, B.H. 4-40 x .250 
. HUB, CLAMP 
SPRING, COMPRESSION 
NUT, 6-32 
LED ASSEMBLY, INDEX/SECTOR 
HOOK, SPRING 
SPRING, EJECTOR 
PIN ROLL 
EJECTOR 
NUT, 4-40 
CLAMP, SPRING 
SCREW, FH 6-32 x .250 
STOP, EJECTOR 


DETECTOR ASSEMBLY, WRITE PROTECT 


SCREW, FH 6-32 x .375 
SCREW, 4-40 x .625 
PLATE, LATCH 
SCREW, 6-32 x .188 
SPRING 

SHIM WASHER 
WASHER, #6 FLAT 
SCREW 4-40 x .250 
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QTY 
PER 
ASM. 


ad ad od ot AQ = = St ot et AQ) et et i et tl lle lea sa ela el Pet ti i i ela eee 


AS A) — —™ — = AJ 


Figure 8-4 


FIGURE QTY 
& REF. PART DESCRIPTION PER 
NUMBER NUMBER 123 4 : ASM. 


FRONT PLATE ASSEMBLY (WITHOUT LITE) 
FRONT PLATE ASSEMBLY (WITH LITE) 
FRONT PLATE 
PUSH BUTTON (WITHOUT LITE) 
PUSH BUTTON (WITH LITE) 
BUMPER 
LATCH 
SPRING PLATE 
SCREW B.H. 6-32x.312 
SCREW B.V. 
. SNATCH 
COVER; FRONT 5-1/4 x 11 WHITE 
COVER, FRONT 5-1/4 x 11 TAN 
COVER, FRONT 5-1/4 x 10 WHITE 
COVER, FRONT 5-1/4 x 10 TAN 
COVER, FRONT 4-5/8 x 10-1/2 WHITE 
COVER, FRONT 4-5/8 x 10-1/2 TAN 


-10 SCREW, FL. HD. 4-40x.250 


Siw — ot =? = —- =“ AQ AQ @ = wt | — — 
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NOT 


SHOWN ‘ 
(7 


Fiaure 8-5 


60 


QTY 
PART DESCRIPTION PER 
NUMBER ASM. 


FIGURE 
& REF. 
NUMBER 


BASIC DRIVE ASSEMBLY, 902 RIGHT DRIVE 
PLATE, JUNCTION 
SCREW, 8-32x.312 
SPACER 
WASHER 
CLIP, LOCKING 
SCREW, 6-32x.500 
BLOCK, LOCKING CLIP 
PCB R/W -5V 
PCB RW -15V 
PCB RW WITH DATA SEP -5V 
PCB R/W WITH DATA SEP - 15V 
MOTOR 110VAC 
MOTOR 220VAC 
PULLEY 60Hz 
PULLEY 50Hz 
HOOK, BELT 
GRIP RING 
?HOTO TRANSISTOR ASSEMBLY RIGHT DRIVE 


TRACK 00 DETECTOR ASSEMBLY (RT DRV) 
WRITE PROTECT ASSEMBLY (RT DRV) 


“2% 


' 
CON MDM DB wap — 
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FIGURE 
® & REF. PART DESCRIPTION 
NUMBER | NUMBER 


CARTRIDGE GUIDE ASSEMBLY (BASIC) 
CARTRIDGE GUIDE ASSEMBLY (902 RIGHT) 
. EJECTOR ASSEMBLY 

SPRING, CLAMP, EJECTOR 

HOOK, SPRING 

SCREW 8-32 x .312 

SCREW 6-32 x .312 

CLAMP, CABLE 

SCREW 6-32 x .250 

SPRING, HUB CLAMP 

HUB CLAMP ASSEMBLY 

GUIDE 

PLATE, HUB CLAMP 

STRIPPER, BOTTOM 

STRIPPER, TOP 

L.E.D. ASSEMBLY 

HEAD LOAD ACTUATOR ASSEMBLY 

LATCH PLATE 

WRITE PROTECT DETECTOR ASSEMBLY 

SCREW 4-40 x .625 

SCREW 


1 
2 
3 
4 
5 
6 
7 
8 
9 
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PART 
NUMBER 


10902 
10013 


10022 
100274 
WO2h 
1002 
10140 
101433 
1O1GG 
10170 


1017/2? 
10174 
101°6 
10177 
10169 
10187 
10188 


10184 
10204 
102705 
10761 
TOPOS 
10375 
10376 


10890 
1OBU 1 


| 11305 

| 11396 
11397 
180d 
1100 
11903 

11094 

| 

| 

i 


VWO0S 


+1406 
Tadid 
11 at: 


vO 


1201)? 
704% 


PART 


NUMBER 


12020 
12026 
12077 
12028 
1°50 ) 
12503 
12509 
15004 
17200 
25002 
25003 
25004 
25005 
25006 
25007 
25037 
25036 
25039 
21040 
50000 
O0910 
©0016 
50018 
50019 
&O930 


90031 


90032 
50034 
50043 


ONIGE 


BAT? O 
nen }? 1 


HOV. 
HOW) 
HOLS 
HOO 
SOG 
50140 
50141 
50142 


50145 


PART 
NUMBER 


50146 
50151 
50156 
60157 
50166 
50167 
50168 
50183 
50186 
50245 
50251 
50252 
50253 
50254 


50256 
50257 
50258 
50260 
50261 
50263 
50264 
$0265 
50282 
50301 
50313 


50349 
50355 
50356 
50u- ° 
50358 
50359 
50363 
50364 
50365 
50410 
0112 
423 
50131 
O43? 
0451 
F047 
50153 
50455 
HOA58 
£0459 
50462 


or eee we. oe ee 


PARI 


50514 
90546 
59547 
50545 
50550 


50555 
50556 
59557 
50556 
90562 
50578 
50579 
50580 
504587 
505383 
50584 
50586 
90602 


REF. 


514 
6-11 


$13 
1-26 


PALIT NO 


725-1000 
725-1001 
725-1002 
725-1003 
725-1004 
725-1005 
725-1006 
725-1007 
725-1008 
725-1009 
725-101) 
725"1011 
725°1012 
723-103% 
725-1014 
725-1015 
12521015 
725-1017 
725-1018 
725-1019 
725-1020 
725-1021 
7235-1022 
725-1023 
725-1024 
725°1025 
725971026 
725-1027 
725-1028 
725-1029 
725-105) 
725-1051 
723°1032 
725-1033 
725-1034 
725-1035 
725°1035 
7235-1037 
7235-1033 
725°1039 
72571040 
725-1641 
72571042 
725-1043 
725-1044 
725-1045 
725-1045 
7125-1047 
725-1048 
7235-1049 


CUSTOMER ENGINEERING PRICE CATALOG EFFECTIVE 10/01/77 


VC 


R2VISTION DATE 
JI/29/7T77 


VENJIR PART NO 


50923 
50542 
50377 
90391 
SA120 
23005-4 
50337 
50558 
50923 
1720) 
90121 
50355 


101908 
10375 
10105 
50123-1 
50254 
10057 
50313 
90032 
9013) 
50443-2 
50355 
50145 
20253 


50552 

10801 

50019 

10809 

12599-0 

50141 

ORDER 465-0012 


50142 
90349 
50143 
50185 
90155 
501537 
10188 
11905 
90257 


REVANDe 
3 


DESCRIPTION 


1V52351 

2N3054 

2N4013 

40406 
BJTTON KIT-OLO 
BJTTON = New 
3Y 72579512 
REPL 3Y 725-9613 
REPL 3Y 726-9611 
PCB (SA901 -5V) 

LED ASSY NEW TYPE 
ACTUATOR HEAD LOAD 
REPL 3Y 726-1020 
SWITCH JOOR OPEN 
REPL 3Y 726-1022 
REPL 3Y 656-0224 

IC 74153 
REPL 3Y 330-3011 
REPL 3Y 654-1251 
RoS 430 OHM 1/4 
XSTOR PHOTILCSBL ASSY 
HUB CLAMP ASSY 
REPL 3Y 375-2105 
REPL 3Y 726-1022 
LED ASSY OLD STYLE 
STEPPER ATR ASSY 
MOTOR 110V S5C0/50HZ 
BELT 6042 
SPRING EJECTOR 
REPL 3Y 726-1011 
POT 20% 3589S BOURNS 
XSTOR PHDTI TIL B81 
LED TIL3! 
HEAD CARRIAGE ASSY 
REPL 3Y 726-0914 
SPACER SPINDLE LONG 
R=PL 3Y¥ 465-0012 
WASHER SPRING 

CLAMP SPRING 
BEARING SM2STPG MTR 
BEARING LGSST?G MTR 
HANOLE JOOR 

PEATE. PONT 
PUSHBUTTON 

SINP EX: PINT LATE 
LATCH FRONT PLATE 
SPRING PLATE 

SCREm 34 6-32X%.312 
SCRE@d BY 

REPL 3Y 725-0053-91 


DIQOE 
XSTOR 
XSTOR 
XSTOR 
LOAD 
LOAD 
REPL 


VENDOR 
SHUGART 


65 


4.00 
3000 
7200 
5000 
3200 
30 
10200 
10-00 
50-00 
940.00 
15200 
24-00 
26200 
7200 
5200 
3-00 
14-00 
1.00 
1-00 
3200 
26200 
20200 
3200 
3-00 
15-00 
133-00 
1493.00 
10-00 
2200 
24.200 
4.00 
3e00 
9-00 
220209 
4 0 
2e )0 
2200 
1.00 
3200 
4.090 
9200 
3200 
14-00 
3-200 
1-00 
2200 
5e00 
1-00 
1-00 
10-00 


1 


PAGE 


(VC=80) 5C-34 


RETAILCSUS)Y EXCHANGE 


79200 


99.00 


CUSTOMER CNGINEERING PRICE CATALOG EFFECTIVE 10/01/77 


ParT NO VC VENJOR PART NO DESCRIPTION RETAILCSUSIEXCHANGE @ 
725°1050 80 50151 DOIJR PLATE LATCH 6200 
725-1051 B80 17212 REPL 3Y 325-2307 2400 q 
725-1052 80 17211 SW TRACK=- 5.00 
725-1055 BO 54048 BELT DRIVE-4 10-00 
725-1054 BO 54047 MOTOR DRIVE-4 57-00 
725-1055 80 54083 MOTOR STEPPING~4% 594-00 . 
725-1056 BO 54145 LOAD BUTTON ASSY-™ 3200 
725-1057 B80 54055 HUB COLLET-" 13.00 
725°1058 BO 54055 HEAD CARR ASSY=% 183.00 
723°1059 80 54064 HEAD LOAD SOL ASSY-4% 22000 
725-1050 80 54135 INDEX JETECTOR ASSY- 11200 
725-1061 BO 54137 INDEX LED ASSY-* 12-00 
725-1062 80 25050 PC5é LOSIC=! 250-00 107.00 
725°10635 80 25053 PCB 4OTOR CONTROL <M 44.00 
1725°1064% BO 54037 REPL 3Y 726-9614 50-00 
725-1065 80 506B4% HUB POST 10.200 
725-1065 BO 54122-0 NOT NORMALLY STOCKE) 12-00 
725-1067 B80 54123-0 NOT NORMALLY STOCKE) 8.00 
725°1068 BO 54155 BAIL LOAD = 4.00 
725-1069 BO 11312 LAMP ASSY ACTIVITY~4 20-00 
726-1070 80 50561 HUB ASSY SPINDLE 19-00 
YY 
tw 
REVISION DATE REVeNOe VENDOR PAGE 
O9/259/TT 3 SHUGART (VC=80) SC-35 
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APPENDIX A 
SOFTWARE COMPATIBILITY 


The following information was reprinted 
from /00-4369A, 3740 Diskette Compatibility 


Software Users Manual. 


CHAPTER 1 


GENERAL INFORMATION 


1.1 SOFTWARE OVERVIEW 
Wang's 3740 Diskette Compatibility Software, designed for use with 
Wang's IBM 3740 Compatible Diskette Drive, provides a set of utility programs 
which implement operations such as the following: 
displaying a 3740 diskette catalog, thereby providing the names of 
stored files and the addresses of each file's reserved and _ used 
sectors, 


displaying 37"0 sector dumps for the sectors in a_ specified address 
range, 


performing media conversion of Wang disk/diskette files* to 3740 
diskette files, or vice versa, and 


producing hardcopy of a specified 3740 diskette file, or a Wang 
diskette file previously converted from a 3740 diskette. 


The software also provides utility subroutines which can be integrated with 
user-written BASIC language application programs where 3740 diskettes are to 
be accessed directly for file creation or maintenance. The subroutines handle 
the following types of operations: . 

opening a new or existing file, 

reading, rereading, or writing a sector, 

skipping or backspacing a specified number of sectors, 


writing or updating an "end of data" pointer position, and 


Closing a file. 


* The 3740 Diskette Compatibility Software processes TC formatted Wang files 
(maximum record length 128 bytes). 
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Wang's Model 2270A (IBM 3740 Compatible) single, dual, or triple 
diskette units (unlike the Model 2270 units) have the necessary hardware and 
firmware to sense whether an IBM 3740 or a Wang diskette is currently  wounted 
at a disk location where a read or write operation is to be executed; however, 
compatibility software is needed when data is to be stored on, retrieved from, 
or converted to a 3740 diskette by a Wang system. The software is not needed 
for normal operations with Wang diskettes. 


1.2 MEDIA DIFFERENCES 


IBM's 3740 Data Entry System encompasses such equipment as the single 
operator 3741 Data Station and the 3742 Dual Data Station. These "key to 
diskette" data stations store data on diskettes resembling the diskettes used 
in Wang systems. 


A "diskette" is a thin, flexible disk platter 7.5 inches (19 om) in 
diameter, about the size of a 45 rpm phonograph record, enclosed in an 8 by 8 
inch (20 by 20 em) semi-rigid protective plastic jacket. The diskette turns 
freely within the jacket, and is coated on one side with magnetic material 
arranged in concentric circular tracks. When formatted (initialized), the 
tracks are divided into "sectors" with unique, randomly accessible addresses, 
thereby providing a rapid, direct access method for data storage and 
retrieval. Although these general facts apply to both Wang and IBM diskettes, 
important differences usually preclude exchange of diskette files between Wang 
and IBM systems; however, with Wang's IBM 3740 Compatible Diskette Drive and 
the software described in this manual, 3740 diskette files can be read into a 
Wang system for subsequent processing. Also, data processed in a Wang system 
can be stored on 3740 diskettes and used as input to any system equipped to 
read 3740 diskette files. 


Visual Differences and Mount ing Instructions 


A permanent label with the name "Wang Diskette" and part number WLI No. 
177-0063 identifies a diskette used in Wang Model 2270 or 2270A type drives. 
The elongated label has arrows marked "Insert" and "Up" showing how to 
position a diskette before minting in a drive (see Figure 1-1); a third arrow 
points to the "write protect" hole. As indicated by instructions on the 
label, the write protect hole prevents writing when uncovered, and permits 
writing when covered by a tab. 


A small, square, permanent label with the name "IBM Diskette" and Part 
No. 2305830 (Record Length 128 Bytes) identifies a standard diskette used by 
3741 and 3742 data station operators. No arrows show how to position a 3740 
diskette before mounting in a drive. To mount a 3740 diskette in one of 
Wang's IBM 3740 compatible drives, the diskette is held edgewise with the 
label on the right side, in the lower corner away from the drive door, as 
shown in Figure 1-2. 
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Figure 1-1. Mounting a Wang Diskette 


Figure 1-2. Mounting a 3740 Diskette 
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Other Significant Differences 


For background information, other differences between IBM 3740 and Wang 
diskettes are summarized here: 


A Wang diskette has 32 small index holes around its central mounting 
hole; a 3740 diskette has only one index hole. 


The tracks on Wang diskettes are divided into 16 equal sectors per 
track, with a 256-byte capacity per sector; the tracks on 3740 
diskettes are divided into 26 equal sectors per track, with a 
128-byte capacity per sector. 


; Sector addressing notation differs. On Wang diskettes, the first 
sector has address zero. On 3740 diskettes, the first sector has 
address 16,384 in Wang notation; the second sector has address 
16,385, etc. The sectors are arranged and numbered consecutively on 
3740 diskettes, but a staggered (interlaced) arrangement of the 
sequentially numbered sectors on Wang diskettes increases 
performance during multi-sector read/write operations. 


Catalog index layouts differ. 
Timing mark conventions, used to identify stored data files, differ. 


: Data is recorded in different code sets--Wang uses USASCII (United 
States of America Standard Code for Information Interchange) while 
IBM uses EBCDIC (Extended Binary Coded Decimal Interchange Code). 


Valuable datu stored on a Wang diskette can be protected against 
accidental overwriting by uncovering the write protect hole; no such 
feature exists on 3740 diskettes. 


A Wang diskette can be formatted (initialized) in the leftmost drive 
by pressing the recessed format button; a 3740 diskette must be 
purchased preformatted or be formatted by an IBM 3740 system if the 
diskette is to be used for data storage or retrieval in a Wang 


system. 
Programming Differences 


For Wang diskettes, read and write operations can be controlled via the 
disk statements described in the Disk Reference Manual provided with a Wang 
system, or any available disk utility software can be used. All information 
pertaining to the Model 2270 single, dual, or triple diskette units can be 
applied unchanged to comparable units of Wang's 3740 Compatible Diskette Drive 
when using Wang diskettes to store or retrieve diskette files. 


By contrast, if a 3740 diskette is mounted in one of Wang's IBM 3740 
Compatible Diskette Drives, none of the Automatic File Cataloging Mode disk 
Statements can be used to control read and write operations on 3740 
diskettes. Only five of the Absolute Sector Addressing Mode disk statements 
can accommodate the 3740 sector addresses; the statements are: 


DATALOAD BA DATALOAD DA COPY. 
DATASAVE BA DATASAVE DA 
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Furthermore, since Wang's disk statements are designed to read and write 
information in 256-byte sectors rather than the 128-byte sectors formatted on 
3740 diskettes, special programming techniques must be employed to prevent 
loss of 128 bytes of valid data when information is transferred from the CPU 
to the disk controller for storage in a 3740 sector. Similarly, since the 
disk controller automatically supplies zero fill information after reading a 
128-byte 3740 sector, programming techniques must recognize that valid data 
can lie only in the first 128 bytes of information resulting from the reading 
of a 3740 sector. Also, since the disk controller supplies a non-zero value 
in the 129th byte if a deleted or bad 3740 sector is read, the 129th byte 
position should be checked before processing the first 128 bytes. of 
information. During a writing operation to a 3740 diskette, the 129th byte 
should be set to zero as a preferred technique. 


Because the differences between Wang and IBM 3740 diskettes impose 
programming constraints of considerable magnitude, Wang Laboratories 
recommends use of its 3740 Compatibility Software to simplify application 
programming requirements associated with data storage or retrieval using 3740 
diskettes. With the compatibility software, differences between 3740 and Wang 
diskettes become essentially transparent to the programmer. 


1.3 DISKETTE STORAGE CONSIDERATIONS 


On 3740 diskettes, there are 77 tracks numbered from O through 76, 
beginning with the outermost track; each track is divided into 26 sectors with 
a storage capacity of 128 bytes per sector. Track 0, called the index track, 
is reserved for information describing the diskette's contents, and the last 
two tracks (75 and 76) are reserved for use as replacements for defective 
tracks. Thus, the maximum space utilized for storage of data files (called 
data sets by IBM) is 74 by 26 by 128 or 246,272 bytes. 


The "extent" of each data set is given in the 3740 index track in the 
form of three addresses associated with each named data set. See Figure 1-3 
and Appendix B. 


Used sectors 


Reserved sectors (data set extent) 


BOE = the "beginning of extent" address. 
EOD = the “end of data" address. 
EOE = the "end of extent" address. 


Figure 1-3. Storage Addresses for 3740 Files 


/L 
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On Wang diskettes, there are 77 tracks numbered from 0 through 7O 9 2nd 
each track is divided into 16 sectors with a storage capacity of 256 byt. jur 
sector. Only 64 tracks are accessible for disk operations via Model 2270 type 
diskette units, but all 77 tracks are accessible via Model 2270A type diskette 
units if the SCRATCH DISK statement parametier END is set to 1231 instead or 
1023 when initializing a diskette. 


The reserved catalog index space on a Wang diskette, user-selectable via 
the value assigned to the parameter LS in the SCRATCH DISK statement used to 
initialize the diskette, can be any number of sectors from 1 to 255 (24 is the 
default value). Thus, the maximum space available for storage of files on 
Wang diskettes varies, but the capacity in bytes can be calculated as follows: 


A = 262144 —- 256% (for Model 2270 units) 
= 315392 - 256#n (for Model 2270A units) 
where n = the value assigned to LS when scratching a diskette. 


For media conversion from a 3740 diskette to a Wang diskette, only two sectors 
need be reserved for the catalog index since the 3740 index track accommodates 
a mayimum of 19 file entries. The first sector in the Wang diskette catalog 
index can hold 15 file entries; the other sectors can hold 16 file entries 
eacil. 


NOTE: 


All Wang diskettes formatted in Model 2270 diskette units 
are "upward" compatible with Model 2270A _ units. If 
"downward" compatibility between Model 2270A and 2270 units 
is desired, do not take advantage of the 77 track 
read/write feature when scratching a diskette in a Model 
2270A drive, i.e., set END = 1023, not 1231. 


1.4. MIXED MEDIA ERROR CONDITIONS 


The disk controller in Wang's 3740 Compatible Diskette Drive determines 
whether a disk read or write operation applies to a Wang or a 3740 diskette by 
the sector address (i.e., whether the address is less than 16,384 or not). 
The disk controller also senses which type of diskette (Wang or 3740) is 
mounted in a drive by the number of index holes on the diskette. 


Accordingly, if either one of the following conditions occurs, an error 
code (ERR 64) interrupts a disk operation: 


a) a Wang diskette operation (sector address less than 16,384) is 
attempted on a 3740 diskette (only one index hole), or 


b) a 3740 diskette operation (sector address equal to or greater than 
16,384) is attempted on a Wang diskette (32 index holes). 


Then, corrective action can be taken. 
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1.5 CPU AND PERIPHERAL REQUIREMENTS 


Two disk drives (minimum) are required to use Wang's 3740 Diskette 
Compatibility Software. One Model 2270A (IBM 3740 Compatible) drive is needed 
for mounting a 3740 diskette to be used for data storage or retrieval. 
Another 2270A drive, or any other disk/diskette drive in the system, is needed 
for mounting a platter containing the software or a user-written program. If 
a system has an IBM 3740 compatible single diskette unit, the unit must be 
used in conjunction with a fixed/removable disk drive, or must be upgraded _ to 
a dual diskette drive unit. 


The central processor of the Wang system must be a 2200T, a 2200VP, or 
any Wang CPU which provides the full BASIC or BASIC-2 instruction set. A 
1eK-byte minimum memory size is sufficient for the software system. The 
subroutines, if appended to a user-written application program, require only 
4.5K bytes of memory. 


A printer is needed for those operations where hardcopy output of a 3740 
diskette file or a Wang file (converted from a 3740 diskette) is desired. 


1.6 SOFTWARE BACKUP 


The software system on the master diskette obtained from Wang 
Laboratories should be kept in reserve, as a backup system, after copying the 
software to another diskette or a fixed/removable disk platter (depending upon 
the available peripherals in the system being used). The software can be 
copied using Wang's Integrated Support System (ISS) utilities, if available. 
Also, the software can be copied using the COPY statement if the diskette 
drive is a dual or triple ‘nit. (See the general form of the COPY statement 
in the Disk Reference Manual.) 


If a fixed/removable disk drive is available in addition to a single, 
dual, or triple 3740 Compatible Diskette Drive, the software system can be 
stored on the fixed disk or a removable disk platter without using ISS by 
repeating the following three-step procedure until every file listed in the 
Master diskette catalog has been copied (al). files are program files): 


: CLEAR EXEC 


:LOAD DC {F\ Pave J "name" EXEC 
R 


:SAVE DC a "name" EXEC 
R 


Keep in mind, however, that only unique file names can be stored on a 
particular platter; therefore, it may be necessary to use a different name 
when saving the START file. 
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CHAPTER 2 


OPERATING INSTRUCTIONS 


2.1 LOADING THE SOFTWARE SYSTEM 


Mount the disk or diskette containing the 3740 software; then, key the 
following sequence: 


CLEAR EXEC 

_ SELECT DISK xyy EXEC (replacing xyy by the proper address) 
LOAD DC T "START" EXEC 
RUN EXEC 


If the software is mounted at a default disk location (310/B10), the SELECT 
statement may be omitted; then, F or R should replace T in the LOAD statement, 
depending upon whether the left or right drive is used. (Also, if the name 
START has been changed for the reason discussed in Section 1.6, use the 
appropriate name. ) 


The software system first provides displays indicating that the loading 
operation is in progress. No operator action is required until a prompt 
requests the addresses to be used for program loading, Wang TC formatted 
files, and 3740 (3741) files. No addresses need be supplied if the displayed 
default addresses are acceptable; however, if addresses other than the default 
values are desired, keep in mind that the program loading and TC formatted 
files addresses may be the same, but the 3740 files address must be unique. 


After the disk addresses have been supplied (or the default addresses 
accepted), the system menu appears on the CRT. (See Figure 2-1.) 
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PRESS DESIRED FUNCTION KEY _ 


3741-2200 UTILITY SYSTEM 


O01 = CONVERT 3741 TO TC FORMAT 05 - LIST 3741 CATALOG 

O02 - CONVERT TC FORMAT TO 3741 06 - DUMP 3741 SECTOR(S) 

03 - LIST 3741 FILE 07 - APPLICATION/SUBROUTINES 

O4 — LIST TC FORMAT FILE CHANGE DISK ADDRESSES 
(CONVERTED 3741 FILE) 31 - RETURN TO 'START' 


© 
co 
a 


Figure 2-1. The System Menu 


2.2 THE UTILITY PROGRAMS 


The system menu displays the available utility programs and the special 
function keys by which they are accessed. After a special function key is 
depressed to access a particular program, operating instructions (prompts) 
appear on the CRT indicating when disk platters are to be mounted, and when 
input is required. No operational difficulties should arise if the prompts 
are followed carefully. For convenience, a summary of each program is given 
here, and the required input is indicated. 


CONVERT 3741 TO TC FORMAT--converts a 3740 (3741) file to a Wang TC format- 
ted file, and provides an option to rerun the program before returning 
to the system menu. The system creates fixed length records in the 
converted file by adding space characters, if necessary, to satisfy the 
record length specified in the 3740 index track. During file 
conversion, the display indicates the record currently being processed. 
Required information: (1) the input (3741) file name, (2) the output 
(Wang) file name, and (3) where to stop the Sonera i.e., 'EOD' (End 
Of Data) or 'EOE' (End Of Extent). 


CONVERT TC FORMAT TO 3741--converts a Wang TC formatted file to a 3740 
(3741) file, and provides an option to rerun the program before 
returning to the system menu. During file conversion, the display 
indicates the record currently being processed; recc:ds longer than 128 


bytes are truncated. Required information: (1) the input (Wang) file 
name and (2) the output euib file name. 


LIST 3741 FILE--provides hardcopy of a 3741 file on a printer (address 215). 
Records are read and dumped with no attempt to format the data; 
ncnprintable characters are printed as question mks (?). The 3741 
file is listed from BOE to EOE, i.e., from the begi’ning to the end of 
the reserved sectors. An end of data record, if er ountered, is listed 
clso and looks like the index entry with the name blanked. Required 
information: only the input (3741) file name. 
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LIST TC FORMAT FILE--provides hardcopy of a Wang TC formatted file ona 
printer (address 215). Records are read and dumped with no attempt to 
format the data; nonprintable characters are printed as question marks 
(?). Note: Records longer than 128 bytes are truncated, if encountered; 
however, truncation is not effective when listing a converted 3741 file 
since the maximum record length of such files is 128 bytes; truncaciva 
occurs on the hardcopy only, not on a disk or diskette. Required 
information: only the input (Wang) file name. 


LIST 3741 CATALOG (Index Sectors)--displays a list of the files on _ the 
currently mounted 3741 diskette. In addition to the names of the files, 
the numbers under the headings 'BOE', 'EOE', and '‘'EOD' indicate the 
sector addresses corresponding to the beginning of extent (the first 
sector in the file), the end of extent (the last sector reserved for the 
file), and the end of data (the next unused sector within the file); 
numbers in parentheses under each heading indicate the respective 3741 
track and the sector position within the track. Any blank lines within 
the list correspond to deleted entries in the 3741 catalog. Note: The 
numbers given without parentheses are appropriate for use with the 
software system when dumping sectors ina particular file (see Figure 


2-2). Required information: none. 


NAME "BOE! "EQE' "EOD! 

SAMPLE 26 (01/01) 113 (04/10) 35 (01/10) 
FILEO10A 114 (04/11) 243 (09/10) 237 (09/04) 
FILEO30A 244 (09/11) 1056 (40/17) 1023 (39/10) 
CFFEFEELEPEDERESE «=O FEEE CEE/EE) OPER CHE/EE) OPREEE CHE / EF) 


(Note: The print format, shown in the last line, does not 
appear in an actual display.) 


Figure 2-2. A Sample 3740 Catalog Listing 


DUMP 3741 SECTOR(S)--displays a specified set of 3741 sectors with no 
attempt to format the data; nonprintable characters appear as question 
marks (7). Three sectors at a time are displayed; then, the system 
waits until the operator keys RETURN(EXEC) before displaying three more 
sectors. Required information: any pair of numbers between 1 and 1950 
(maximum), where a suitable range of sector addresses for a particular 
file may be obtained from the "list 3741 catalog" display. 4 


APPLICATION/SUBROUTINES--provides access to a sample application program if 
the file name 3741090A is the operator's response to the system's 
request for the name of the application program; then, via a new menu 
(see Figure 3-1) and prompts, the sample program demonstrates the file 
maintenance capabilities of the utility subroutines which simulate 
several Wang disk operations while compensating for the differences 
between Wang and 3740 diskettes. Note: See Chapter 3 for a description 
of each subroutine, and the requirements for integrating the subroutines @ 


with user-written application programs. Required information: The name 
of an application program stored on the platter with the 3740 software. 


76 


Chapter 2. Operating Instructtons 


CHANGE DEFAULT ADDRI'SSES--allows the user to change the software's preset 

default addresses. If three disk drives are available, the program 

loading address and the Wang files mounting address should be different 
| to eliminate the necessity of removing the software system platter each 


time a Wang platter is to be mounted. Required information: Any new 
addresses to replace the current default values. 


RETURN TO 'START'--returns the system menu to the CRT if S. F. '31 is 
depressed after accessing one of the system programs. 


APPENDIX B 
RIBBON CABLE CONVERSION, R1 to R2 


The system is shipped with one ribbon cable; however, two 
cables will be necessary when processing two 3740 diskettes. If this 
is the case, an additional cable should be ordered, WLI# 220-3011-R2. 
In the event that a cable is required immediately, and the site has an 
Rl cable, then it may be modified to function as an R2 until the 
ordered cable arrives. The modification is accomplished as follows 


(refer to figure on following page): 


l, Isolate pin 12 on the 6766 connector by cutting the etch as 


shown in the figure. 
23 Solder one end of a 32 inch length of wire to pin 12 and route 
the wire through the hole in the 6766 board and parallel to the 


ribbon cable to pin 16 of the 6767 connector. 


3; Tape the wire neatly along the ribbon cable to avoid transient 


noise pick-up or snagging of the wire. 


4. Trim the wire to the exact length and solder to pin 16, as 


shown in the figure. 


De Replace the modified cable with the new cable when it arrives. 
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APPENDIX C 
@ SHUGART LOGIC DIAGRAMS 


The diagrams in this section are listed in the following order: 


50501-0 Logic Manual Index 

- 50502-0 Functional Diagram 
50503-0 Read/Write/Inop Ckts. 
50504-0 Stepper Contro] 
50505-0 Detectors 
59506-0 Motors/‘%oloniod/Switch 
50507-0 Interface Inputs 
50508-0 Interface Outputs 


25000-0 Schematic Diagram, Diskette 
6472-6] I/O CABLE ASSY. 
7218 IBM 3741 SHUGART BOARD 


81 


c8 


LOGIC MANUAL DRIVE SN 


INDEX 
AAOO! INDEX 
ABOIO FUNCTIONAL DIAGRAM 
DAOIO READ/WRITE /INOP CKTRY 
DA020 | STEPPER CONTROL 
DA03S0 OETECTORS 
DA040 MOTORS/SOLENOID/SWITCH 
VAOIO INTERFACE INPUT (JI, J4,AND J5 
VA020 INTERFACE OUTPUT jl)’ 
TABLE I 
CUSTOMER CUT TRACE OPTIONS AND HISTORY CHART 
JUMPER ANO TRACE CUT CAPABILITY aaa 
JOESIGNATOR| = C(DESCRIPTION CL OPEN| SHORT : 
| A {ORIVE SELECT | OR HeAD LOAD a One 
|B | ALTERNATE DRIVE SELECT PATH | 
T¢ {RADIAL HEAD LOAD ae cs ae 
| OSL DRIVE SELECT TERMINATION WITH RADIAL HEAD LOADIIT] | 
| ST MULTIPLEX OR ORIVE SELECT FEATURE (1 


fC TERT ‘iN*~ —§ FOR “WRITE OATAY 
| GCL TERRAIN oN FOR “FILE INOP RESET “ 
| HO TERIAINATION FOR “WRITE GATE” 

J TERMINATION FOR “OIRECTION SELECT“ 
TERMINATION FOR “STEP” 
| ME RADIAL/ READY INTERFUPT 

STEP WITH HEAD UNLOADED 

ee R.RS. (RADIAL SECTOR ANO INDEX) 


FACTORY CUT TRACE OPTIONS ARD HISTORY CHART 
-~5 OR —l2 TO -I5V SEE TABLE I 


| ON S{INDEX ONLY (900) SCE TABLE Il 


INDEX AND SECTOR (90!) SEE TABLE 


UI 
PATEL | 


(1}AS SHIPPEO FROM FACTORY 


AAG : a , 
a. eee 3 


<2 OT eS WE EO! FLO S Ia: * EP PRS. 7 renter . 


Vat’ 


ce oe ————— | 
CLS seed (ee 


EU eace cna Re TITS OF MAX es 
TreATMeNT eae Oe ree] Se an as 


2 


oe. tie. Ot a BES aoe... me oe a A 


TABLE I 


OP TIONAL 
FEATURES 


PCB OF TIONAL FEATURES 

ASM -2V TO! DATA |SECTOR 

NO. =15V SEP 
a ae 


mm | O< 


< 


SEP 
x | x 
xX |X 


WRITE PROTECT CAN BE ORDERED WITH 
ANY OF THE ABOVE. 


>< 


FACTORY CUT TRACE OPTIONS 


TRACE 
‘p¥ 
SHORTED 


cs OCU Mm Fee ew owe 


MUST CONFORM TO ENGINEERING SPEC ES 300000 EC HISTORY 


TOLERANCE UNLESS | DATE | NO 


TITLE 
OTHERWISE NOTED LOGIC MANUAL INOEX 
ae 
feta 
ere 


. . ® 
D 
INTERFACE (PI & Ra} \ | 
VAOIO & VAO20 
[ READ OATA READ | 
SEP DATA CKTRY READ HEAD 
SEP CLOCK 
! | | 
: OPTIONAL __ 
| wrire ara | eU/be TESTOR ASM 
C ) WRITE GATE LEO WR PROT OAOIO C 
FILE INOP WR PROT | 
| FILe INOP RESET WR HEAD 
| WRITE PROTECT pe OPTIONAL | 
| | POW HO LO & 
| ON RESET| @| |000R 
ee , | ” CLOSED 
l ( > 
| | 3 | 
| LEDIDETECTOR ASH 
' STEP HD LO SOLENOID | DAVES 
j OIRECTION SELECT LEO(TRK OO) 
| HEAD LOAD gi 
| SECTOR $2 
B INDEX O3 E 
} TRACK 00 > LED (INDEX/SECTOR) | 
L._ _____ READY INDEX/SECTOR 


O0A03O & DA040 
TRK_ OO 
DETECT 


MUST CONFORM TO ENOINEERING SPEC. ES 300000 =| ec stony MIR (ey~lobr mTojapsleiebe: = | t 
| MATERIAL |} rotenance umcess  L_OATE | MO Pring LOGIC DIAGRAM 
OTHEAWIGE NOTEO [5-16 41 O14 | FUNCTIONAL DIAGRAM 


ieee Cr 


HARONESS SS el RC a 
See t-—-————-_—-- snr pee ——+— C 


78 


Sd 


nqcereepeeaantnteint ATRIREOIDLE CED: Gt OCR Are aE AED LENS AOD ES OS OT CTL A SPL ALONE LOT LT EOI ON ct an, AOE Gt AA SD ACES COTES Dele AD NRO ot lee * eb CREDO ae 
amt wT, 


90 90.3- o | 


<0 eee: 


INOP CONDITIONS 


TPIS c 
eseace eas ORVR 

WRITE GAYE & NO WHITE I SENSE - ee ee - FILE INOP 
NO WRITE GATE & WRITE Il SENSE VA020 

POWER ON RESET WRITE GATE & NO HEAD LOAD 

OA020 WRITE GATE & NO WRITE OATA — -~— +DR SEL 

WRITE GATE — & DOOR OPEN TPS 
PAR Ges aay omtepeenteee L_--~  (-READ GATE) TRIS 
(eee eek ee OP 6) 


a eeeeenrnenenen + WRITE GATE & 
NOT WR PROT 
0A020 


[ RS OE Ree ee + Oe EEN VOCE. OES = ow omenenare wane ea 


FILE INOP RESET —-—_——_—< 
VAOIO 


*5VL_. 
it c Ce _DATA _ SEP _ 


WRITE GATE —— L7 R/W HEAD 
epee ~ SEP DATA 
vad 20 


VAOIO 
LIO 
y6-—- - SEP CLOCK 
VAQ20 


WRITE DATA ——————3¢-——— 
VAO0IO 


write Protect (OPTIONAL) . 
DA020 , ~ — READ DATA 
: = -____t By ~ peany 
VA020 
+5V coy GNO TO DOOR 
4. CLOSED SW 
: DA040 
LG a - HO LO& 
DOOR CLOSED - v7 OOR CLOSED 
A046 e BECTON Sth D BAOPO e 
P TIONAL 
5V (INDEX) nee, 7 nena lr eal Papiscinealtivian INDEX 
DAO3O (2) N Lu VA020 
INDEX/ SECTOR ART DAVR : 
A030 3 Py LIS y— — SECTOR 
(RIVE S OETECT vA020 
eRe Nox cee L1G oar vey vw. ; 
VAOIO A SECTOR | 


DRIVE SELECT 
DAO20 
(ORIVE SEL 2) LI38 


SPARE ng 
VAOIO 


+OR SEL -OR SEL 


NOTES: 
(1] CuT TRACE (P) FOR 901. SEE PAGE AAOOI, TABLE IL. 


MUS’ CONFORM YO ENGINCERING BPLC ES S0U0O 


LOGIC DIAGHAM 1 é 
READ/ WRITE/INOP CKTRY 


TOLERANCE UNLESS 
Ont iwitSl NOTLO 


[2] CuT TRACE (N) FOR 900. SEE PAGE AAOOI, TABLE ZL. 
3. CONNECTOR SYMBOL REFERENCE: i “pls [nate i a 
ee cee ( 
V4 ¢ Mar 


= my! euege [i meee ee eee a 
x=, Yuse, Yury iacib ee ee | on ie | bU5gs-0 [eee 


PAPE A meee eee mee 


Sg 


rd 
eee . 
4 3 2 a | 
Am wp 
50504-0 
TPH 
DRVR 
— HD LO & DOOR CLOSED HEAD LOAD 
D DAOIO o DA040 D 
+5V 
(i) 9! 
DAO40 
: $2 
J] o 0A040 
DIRECTION SELEcT (—=FWOF=REV) LIS (] #3 
VAQIO DAN40 
Kd 
— STEP LS 
VAIO 
C| + WRITE GATE & NOT WR PROT C 
ppo nor 
— DRIVE SELECT 
DAOIO TBS ae 
vA020 
+ TRK 00 RG 
DA030 
— POWER ON RESET 
CA OI0 
L2i 
+ waive PROTECT (OPTIONAL) ae oerect] fs »: — WRITE PROTECT (OPTIONAL) 
be) : R 
+ 2ay $$ tne pray — WRITE PROTECT 
L3,R3 
a sc ae ae gS 
B + 24y RETURN +24V RTN +2ay ——tlOc_ + 2ay (10 STEPPER) 
RB 
+ 5v (wR PROT) +5V pay t2av ——Os 24V (TO SOLENOID) B 
A040 
+ SV (TRK 00) a + WRITE PROY LED 
+ 5Vv OC L3 ae DA036 . 
VAOIO Li Le2.Rl, - (WRITE PROT) 
R 10, TPS + INDEX LEO 
R TPG DAO3O 
GNO = 
QB GND (INDEX) 
(4) : 8V R + TRK 00 LED 
8 a — L sarees 
VA0IO ae Ri 0A030 
OPTIONAL oy ARO30 
FEATURE = 
NOTES: 
[1] GND WHEN ACTIVE & + 24V0C WHEN INACTIVE, 
2. CONNECTOR SYMBOL REFERENCE: X=Jl, Y= J2 
CUT TRACE (R)TO ALLOW STEPPING WITH HEAD N wohl inet vlcthtalitbtaflee SE We sore WABO HATE SAE 
A (3) LOADED OR DOOR OPEN. 2 Se ee TITLE LOGIC DIAGRAM A 
: = ay 174 
CUT TRACE(L) FOR -12V_TO -I5V INPUT AT L20, R20. Se Sey aN CRE OT) SD RE 1-101 
SEE PAGE AAOOI, TABLE I. faints [————— roan —————— id vn ee 
DAOD2O . RR ee i eee CI TiS] 50504 -a} ona 
eee red ae 7 | UG = 


4 3 2 . 
Peek a 
50505-0 
D 
INDEX/SECTOR 
. See ae Sarees eet a eee eae eee INDEX/SECTOR 
! GNO (INDEX) omens Sea tna 4+ $V (INDEX) 
| DADS DAOIO 
GND TO INDEX DET 
0A 040 
C TRACK 00 
TRK 00 LEO + TRK 00 
+ 0A020 LEO 0A020 
GNO (TRK 00) + 5V(TRK 00) 
02 DAQ20 0A020 
OPTIONAL FEATURE 
WRITE PROTECT 
B + WRITE PROT LEO + WRITE PROTECT (OPTIONAL) 
DA020 DAO20 
| LEO | OE = 
| 
r N RIT YT + 5V (WR PROT) 
G ee E— PROT) DA020 
A C HISTORY Fr SAU GRRTRASSOCIAT Fee 
| MATERIAL |——————————} TOLERANCE UNLESS pare | 0 fin 
—————a OTMERWISE NOTED 13/6 ¥IONI4 
SF 124 V{U2?4 
CA Ot 2 XX ———| {| | 
HAADINE SS CORE eel ete Dena 
THEATMLNT pees tin, wb mary ae 
A ae oe 3 2 


Ld 


(2) MOTOR POWER “A” 
vAOIO 


(GRN/YEL) 


FRAME GROUND 
(2) Ame CASTING 


(2) MOTOR POWER “Bb” 
VAOIO 


0A020 
1) d2 BRN ) 
04020 STEPPER 
C) gs RED = MOTOR 
0A020 | 
+ 24V(TO STEPPER) pLK 
0A020 


m HEAD LOAD (BLU) 
A02 LOAD 

4+ 2aviTO soLEnoin) —L¥!0 SOLENOID 
04020 


(ORG ) | DOOR 
GND Ae) Q00R —_——_— CLOSEO swf 
OAOIO 


NOTES: 
(1) GND WHEN ACTIVE & +24V WHEN INACTIVE, 


(2) SEE PAGE VAOIO (NOTE 1) FOR AC VOLTAGES. 


DOOR CLOSED 
DAOIO 


GND TO INDEX DET 
0A030 


MUST CONFORM TO ENGINEERING SPEC. ES 300000 
| MATERIAL fmmm————————— Tv RANGE UNLESS 


BISMUGGARBARSSOCIARTE SRY. 
LOGIC DIAGRAM 


eee 


_——— 
aw 
nannies | 


DAO40 ————— 
The ATMENT —o 


EE EDD © 


= 


OTORS/SOLENOIO/SWITCH 
Cre 


ACLEASIO FOR ASSEMBLY 


iy 


ty 2 1 


50507-0 


~ STEP 
GND 
(- =<FwO + Riv) bA020 
DIRECTION SELECT 
GNO 
{ 
- FILE INOP RESET DAOIO 
GNO DA020 
~ HEAD LOAD —WORIVE SELECT | DAOIO 
GND 04020 
J white Gare DAOIO 
GNO 0A020 
SPARE (ORIVE SELECT 2 DAOIO 
GND 0A029 
(INTERFACE CONNECTOR) 
C 
— WRITE OATA DAOIO 
GND (SH'ELC) DA020 
©O 
(ee) 
+ 24V 0C - | 
4V RETURN 
as | | ov |20e230{ ov | 22ov_ 
Sv 0c | 1 | wov [208230] tov | 2zov_| 
0A020 | FRAME | FRAME 
: NOV 2 WOv 
gno —————————_1 ++ + re ruin | 208/220 | pe TURN 
—5V OR -12V TO ~-15V SELECTABLE 
| | | | FEATURE. SEE PAGE AAOOI, TABLE I. 
Hf |[L—— 
L_ __ 
S oemaieans (QPTIONAL DC 
fe oe es : POWER CONNECTOR) 
(iam Ses ce 6 
o aml ST 8 ee a cr 
MOTOR POWER A | : | MATERIAL | —————-—-—_ | TOLERANCE UNLESS | OE f WO Prine LOGI UWIAGKAM 
FREMC CROUNC DAU1U )\AC POW pee ee eee ek! |e. SONPENWISE NOMD INTERFACE INPUTS (J! JEAN, 4) 
PowrR'b” CONNEC re TOR)(T) = Rowe beats oman aaa) 
Cen mee ns TE 


ou : ¢t ae? ae aan 

Veen BOs og? ore pit tla 
~_-_ ores EEE GOT Ta . ee 
' 


oe ) 
ae) 


68 


“Oo 


(INTERFACE CONNECTOR) 


OAOIO 
DA020 


DAOIO 
DA020 


OAOIO 
DA020 


DAOIO 
DA020 


DA020 


DAOIO 
0A020 


DAQ20 


OAOIO 
DA020 


OAOIl 
DAO2C, 


Jl 


| MUBT CONFORM TO ENGINEERING GPEC  €8 300000 | 
j MATERIAL | TOLERANCE UNLFES 


TS «MN 
~ LINEAR 


CANT 8G aw ce eee « : 


curate (2 


TAL ALAUE Set 


oe 


READ CATA 
GND (SHIELD) 


SEP DATA (OPTIONAL) 
GND (SHIELD) 


SEP CLOCK (OPTIONAL ) 
GND (SHIELD) 


INDEX 
GNO 


TRK OO 
GND 


FILE INOP 
GNO 


WRITE PROTECT (OPTIONAL) 


GND 


SECTOR (OPTIONAL) 
GNO 


READY 
GNO 


OTHERWISE NOILO 


Abe BN 6 wee 


ce Ee 


en Ty LT Ya) er 


SO ene 


EC +BTORY 
Toate [x0 
dota 


1 


@ 


J 8 SHUGARTSASSOCIRATES Al 
LOGIC DIAGHAM 


wWSED Ow Cont at 


AS EN BLY 25COO.- | 
: — 
; a £TOuH re i 
f07 Dp 
| 
D C30 
| \. 
| + 
+SVe, Va ¢aSV 
. ane 
\JOw, If ‘ SOV eels - SMa 
| : (\) i Aa Qdsda ie *$9./, Yaw, Te 
+ READ/ AGT rete uN RI24 490.9 ~ 
CkiB BW, 1% |g Als 8 
R124 * Na > cB2 Lie 
9.01” er Ze 430, — READ DATA 
° oo ( 
1] Bw, | “/e iP ads aK ces 10 + 5% ee Le eee — SEP DATA 
+ eeADIweiTe(6) —+q t ) ¥ Lov uI9 
“SIN ceig SS - 2Ma ss = SEP CLOCK 
Ri24,49.9 1 +1,50V -sa) 90 
118, | %e + 50x 1.0 
we Eote™ TEs 
- SV, L4 
T10, 
= 1 C 
Cj - 2849 GATE 
Kieolit 
+ PULL WP 
> or 1a 
+9V 
Q25 
150 
aw 
@ Ha 
1S \ 2 
LO 'TRCTION © Pe. 
- COLect 30 
R86 L8 
410% R87 vy, Tt 
25V + SV ven CRI 
Qe InNg@oo3 
{ TPT A )auaro7s Res 24V 
R27 + L 
30 o Caer =p 92 
NN 
L 
B| , “y— os : 
_ -© Py CRIA 
STE TS look) 
- CEVE SEL INT 
~ ys +20n 
L. +24V RIN 
* 72K 00 ————4 = 
’ RBO S$ R83 — POWER ON RESET 
20K 430 240 Li2 RSI 
+. —TRK oO 
+ WO LOAD pee eee 
- teu ire oul 
Digit ee Serpe ae aie ea eer Geel REF DESIGNATION | REZ DESIGNATION 
r 
, ALL RESISTORS ADE 1K, 1/AW So, V4 tt AS7 USED NOY USED 
' 2. ALL CAPACITORS ARE IN MIC ZOFARADG, IOOV, 10%. f3E8, 302 | | | | | Cae Cal,22,23,27 
A 3. ALL CHOLES ASE .COUH, 10%. fT gé2,— TT TT CRI9 eRe A 
4. bie DIODES BRE WwaidB. eearaaoae (e ee er er 
BALL TPAL eTORS ARE 7N22224 YS OK = Sees ams joan ie TnGuaTan Ge Tae 
Sane 7 aigdoe c t-+-3 R130 RIS, Intt, 39,6043, 65 41 qd MUST CONFORM TO FNGINEFRING SPEC  €$ 90000-0 Gia Seka sseee ieee 
fn] SVYBOL: (4) © TRACE CUT CAFARILITY, ae TPBe Chao a oan % P watiniay | ————————-._ | TOUrMANCE umirss Loate | MO | 
UYU SoYMBOL: OO: JUMDER CLOAAILITY, EEE ‘3 Cy ‘ 1, 3!', 30, 35, _ OTHERWISE NOTED 7} ae S.C WOIAG Fook Nig beet 
B. CCUNMECTOR SYMBCL REFERENCES: Saaeeee _——— eee tere Toten [og Te eg) MI TASO Fon ancumcr 
(X)e at (YW) eat (G)2dd (W)2 NS ee eee ee Co al B75 [navn [owen [| ste Sacve 
ae 2 ee | MARONE SS | mm —— an ans = A [OR pee et 
ee : es Ee jourswe ————waa] 8-76 77 | oe cepiiens ee 
AIO es eee Ee rere retese] D | SC.) Cee0 Oe ers 
4 2 1 


90 


36 ¢ 
' 2 an 
8 ‘eB 
eres *™ 
Y 15 
& D eh jew 
— WRITS DATA 12 
¥ 
— POWER ON 
OGSET 
XB'11IO +SV 
([e)4 22a 
G 150,'|2W 
Cc . 4 I] 4@ 
—F oP Rese d ° A 
ILE T af) > 
—- OFY'/S GEL INT 
KQ110(O IT PUT TO KSIID) ES ew 
+ 4NV 


Lig 
CRve SelecT ————-*o.c 

Ge 

ib 
HEAO LOAD ——S re 


+‘ a 
e Yel (8 re a 


CCSR CLOSED 


WRITE GATE 


+ wRiTe POOTECT ene ey 1 


4+ woeEx/sectom ————4 7" 


b Ye 
L1,022,Q1 C48,15,:9, cid 
omy 4 ' 4 ’ 
| coon Se BEES TEN /itboy | [tet @Teene 
we. + A0,-26%n 


-" 1 PEG 
(ce -12 TO-ls 
INPUT | 


A 


rurreace’ 
Ons ASM 
290% 

‘4 ae] @) ) 
25007 


+8V 


+24vV 


+ 24, 
+ 24 


+ Sy 
+ SV 
+ BVa 


GNO 


~ SVa 


3 2 | ] 
—- 44 COOL i 
W190 
RA®@ WA Stages tes ree ! 
— | 
1-9 | 
A cRiS RQ112 | 
x Ow, \%lo | 
~ 5Va Pi Ci BOC 2 
CBG ¢ cece /— + IN USE LED 
cae 20°R 
: 
= adi ae + Pur. UP 
2120 xS1,0 
(PYitlesou | 3436 oie 
i a : + QGb0/WOiTEe () 
Bie eh ST : alas 
Ve Crs YOO 
Aw, |"%e \/ew,! ¥, ie . 
‘© St— + READ/ Waite (5) 


42% 
BW, I%e 


+6V 


@TN 


Le 


ReAC Ghat E 
KSI 
ERASE ORV (3) 


WRITE PROT LEO 
TRAX OO LED 
INCE LEO 
Fic@ iNoo : 
KOO WEA 


KO LO 
XS110 


READY 


WRITE PROTECT 


LS IWOEX 


Lid 


— SECTOR 


R2% SEcIrntl EPI ut 


2K, 


USED DMrutyw OK 


2%OC® 
25001 


BSA | 


MUST CONFORM TO ENGINEERING SPEC  F$ 300000 
[Maremma | ———————— J rorrnance umess | oste [sO | 
eS 
a Ean 
PN Ot J ene 
[Hanon “8 | Cy 4s Ne 0 ee Ee Ee 
[8 ———————_J em [out sot ——— aa good Ves is mk 
et 2 Sp rd D J Tec jeso8n for. 


91 


7 6... 5 } imi 3 2 1 | 
awe = HOF LIGENO 
tory OC Uastrut if Tod PROPTA TY CS wan . oF \ 
LAG ATI Ih nl AMD Wiad NOT OF A oe ; 
rome i 8S COPIT TR LAID al A BAN 
bem toed MANA AR be ed os AMARA. 
14 OR COV ICEL wilrQul PE Ranitidine ION 
' 
' 
E - = ved | 
Nores. 


| 
7) Kevin TY BeTwe en Ss@. wWeeotd CN | 
225 - CHG - 3 Ae. | 
A DITERF®S LABEL USED GN ZO -DOUe F ! 
LOO Cine WO LO Utae 2| 220 OO heter L20 -Gowe-3 ONUW, (TEM) LABee WUStO | 
ON 220 -OOGle- 2h CAILY 
aS) ACO sUuMFekKS BetTweenm FremitTiomss B.1O,n Gis 
ON FiNGel BUAF.O SlL27BC FOR LUWW-CUCe-| ONLY. 


-$2 67 A 4) SOLDER DRAIN WIRE TO TENS 


A 
g 
O 


ao 
w 
~ 


us ~ 
O Sa 
N 
3 ; 
~w 
> 
Oia 


NO 
eo) ( - £0G .@ 
rs fst [| f[ [Tv LNSX1) suw Nove*2 
D pepe pee pe pe jh . D 
Ts [| s| Ts | 5s | 5s | 5 (4) 
ee ee ee ee ee ee 
pap fe ee et 
ie. ps sts 
rs [iz | 2 fiw ve 
miofol[ nu [| 2 fos [wT wv] 
ante [|e |: | | 6/are] 
OAc Sa OC EC a a 
“ais [i [as | 33_| 33 A . 
3S Tis | [ae | [34 ars ©) | 
nN ¢} [os [s_ gee . 
Te | 8 | Bf KEVSLOT S-°G 
[20 _| (Sea Now") 
ae rae 
9 a3 
= = 
24 | 
are 
a 
[8 _| 
77 _| 
32! 
ze] 
a 
aa! 
ira 


1) ninin ©) 
als |s|e|elfa)s|n° 
rinin ur 
oT : 
3 : 
rt ¢] Nn 
~ rw 


a) te rN SE LEY COVER | | 32 

3 fe [Crt 3ocae sy Pow ee ca on eve 
25. Op. se ne 
ett 3OFIN FIN cer 


u 
4 


POCAK TD 


ane. a Pumpow[ NAME C*dSC atin [CON *d 
ARE EVEREST B lee TET Eg Cee 
ae Sf : 22 . ae Cn es ae 
28 loa. t J 2 ox 2A, en mE ian . 
OW_ene (tyr ‘ as ee) Se Ai 
. ve CORRCTC EO ND COPTER E2/ 
SEAL SS lat, ir at, 2 coca (ENR GERI (en 8 pn ee RRCOE mig am OF TA A 
nae a. Q ~ ON < 4,2 ~4 ME MRL WECCA TOMS ; , 3 | 
Soa aeee Se ee aS ze : ce aapasenea Kaawiacea (Me A a | 
A) ~~ @ > 2a, di ~ 2 ieee eas - ~ 
- w #) > 
Seda Nae 2 § a NN 2 a Rees Co I MOND 
bemjeee fra 3 soldplzs ee es ee 
a ee ees CEES COMBO LL ET 
5 4 4 19-2L bi D | 1 


é 4 3 


‘ 
at ee ee ~ ere so nat: rn oe Cons te! ce eee eee mete eee pi en 


<pauas "eben a. cs ae ee aereaany iene ay de Pe ae : we : 3a 33 4 ve al 14 Oetea 
amas © we om x oe F ea care : os é ee eee, bead va apes toad Asie 
<A © Cun nA es i 4% 1 aan a ‘more os dg (7. qs 
aa {> es 77 TEST cae lt o. a ae | 
ares | ava ; st ye eas 
x 2 : 46 ul tm t ara 
oo 8 ye e 2 ¢, = on: Ky @Ao : eer 
; “4 As) fev 


een . $c . a tn a ee ee re tee tee eee eee - wet ee eee 


me! 
~~ ATT A ‘ 
03 P ii 


ee 


-sntace is6 


— 1S 4g 
A. srp}tt 


a aad o Cwrae 


rm Sie 19g fm = 


al a eee nee Nit Y LAY i) rf 
’Dv l ’ | 
eee ee ea oa ae rare 3 OU. " 


be 
1) 
G) ’ AL. U 3 v vo re) 
a BiOr-i v sty ; 


ee | aah 409) A0P 0, 7; STRESSED ee ee 
foe ReKK weed : t | 


Fleie bior-! 
Ode £49 O04 Of. Le Ore > _ ot . Das D D Ole Oy Os. J 0 Oo, UE. Lug O'8 OF OF. 
5 game Cane oad et { re [ uw te ye pate pee 1" i Mata hele Ps Te 
| c r : cA: fo ‘ grCeyceslcoe | 
sali — eiees ee oa iy: ~~ oe - — -- 
+ ooh en een eno pnd Conran ones ose pee - 4 i 


foe @ %7t05TF 
- 
4- 


agen | 


fev ‘4 


> 
a wATEP SD FA 
rete tf ’ 
rec SP een 
ree 7m 9° @ 
Cn @ 6 ‘ 
qa" 2a wend 
Cle.S7E woe 
Low * 73,9 
ow 5 
ca 4 “ae # 


1a 
| 
i! . 
Z 
i 
{ 
rY 
1 
e 
N 4 
2 


ae 


- - cet ee ° f 
- = ent * 7 . rare IIL cece vases @! : Ve AFCA opens Coe 4% ae i A re ~e,e ‘ 
ei f \ . ss a = oc cd —S - ee we He = ~ . Bob 3 
° : otva & © a o-- ? 
1 lie r) - of4v — e 4 me ee e: — - : ’ 
YY 
; an ) ~ -6\h e ‘ a +! ry . ~ 7 
° i. wee as wee eowrevere @ t +t a . ooer ° eee qe ~ er? | 
a da seetre ' ! Qa. » fas de 3 rr ee er ee | Di a's Se RR EE A Oe ee ee ie 
q I 
a a eee a l>a ? es ° w ere b é na . 5 a 
RaTRGTORSC A GORIMLLEREST Eateesc is aac eee 
’ be ye tos e. boiu ee st ee ee J 4 ; | 
e t e ¢ e { 4 o eo e ‘ t { e ¢ oe - r] | ; 
@¢« 6 © © © # © te] 4 > er . Ly j 4 a ge 
@ ¢ : ¢$ ¢ @ oy ‘ ¢ @ - @ © * 4 Sad . : | t | 
eo «© 6 { q 7 + +6 e so 6 «© 6 @ 7 : ’ | to4 \ 
@ © @ «© ¢ ~ ’ a e e @ @ + @ ¢ @ +4: oc @-e 4 ~e ; 
. ry e e ry 6 ry . . . —---— te ° ° . . . . , i 
| F a t ‘ ; ry = = e . : eo - = 6H = See ser o-0@ @ e- ee: ~~ ween ot, Meg 
¢-—+—+ 2 te - 6 @--e.-6 @-2 2 ~— as Gs eae en oe +-@4+ 7 5 @..; Pa j 
a] oe an : . a ners 
+ meee ee 4 @ wr eee eae a a a cal —~—O Sele 


De eh Ose So als lye mG as, | 
re _ 4 
[ee ae : a a ; 
7 oY ret re TT —eo ee he te: 22 
Wh « ie Lasteoe a e 
| | ane ae | esl ce, ie’ aweiete at 
owen yl ey 
- < or £., te et al ' 
ty: Ya ’ eo ae i 
SET 9 aw Ore *aee : 
7 bi omer | s wee | 
8 © ? Sis 
ey) are pie | 
Bs Spe Won? ragrlte eas °7e 5 --! 
= eamnenls y au aoe, 
os mae 
Bee Serer s OAs ee " 
ae Seeks eA ee 
panne ges 
vee a+ | ° - 
16 a ("we i - 4 is “25K 
es n—4 Ma PAT GEID, bod tees 
e i a | Ct ola fjeco 
ol 7 i” ' —- 
pS eg (NM lees 
ory —Ltte ie ee f4ets 1) 0 meas Mra, 
t , 
es | ; Abeer ee | 
cH, ’ | seb Er | G 
‘ rer —wF. a : cs i - t 
te ae gle ey te on 
‘ ' 
TT ped ae POS | ‘| 
oe) ' 


ae en ee : ort ve 
cee = a : 10 98 +6 oo 6 3% 8h ok 
& a we 8a ' | | *ov Deree tage same 4 ae: ae ee ; 
ae emis Td Le Oia pete eb gent | | | | hi 6.D_Pi, qe pent Mes: ‘cof? ear, 
49 e grt : s : ft 

—--—s Gea kl" . 5% ee ee 

- |! VR An- 4-1 > ' ‘ ' | 
, 450 (64 Gm __¥) ae --—--g4ne 
bese LE ee ooo Seas ial cae) a 

act 1 ‘ { ash rad y.) wt) p En} a 4 Z 

TON | jmp SBE a , et or beauhs Oe 


= 
Se, 1h on! ate: 


eee 


wojny reas aes ¢ Nhat FF yet ees, 
@ Yr 6 $8! «@€ C2. 26 me 7 » § @ © ’ 
‘ a ‘ Ret . we Wye 28; 
avi 


ey 


612u/ C4 


2 DOOCORLL 
im 


ws) 


rJutyie 
ie ace 2 


as low Fi a 


- —wew em ree 


ee tea | ae l wv 
fot OOS ra wt fee ChERyerY @ ware 
agene'enat Of an® ben. ot OF me 
CORAL 10 & 1198 GF wn 44 4 Ore 
ogn fag eens of 1) GB st OF eeu 
Ya GR OFvEL) @ttenA tenet 
K o ‘ c : . ; age ee TY . Pe imt Fane 4 
: S5u0-41@ 950-4114 Sfo-4na’ » : * ‘ OAAAG wl is 
. . ‘ ; PCLAMIZ NU wer FCIANIZING AY TOLAMLR ING Or [ -"¢ a - i 
- to- on : soe id . . . ym . . 
. i . ¢ oe 
PP . oh : - : ._ . ~ A : : - 
; T NSN alr < J3 5 : J AT.) »”’ : <a or. ° r é 
(uk ee A: 40eS0 4 a ecg eey hy rik ~ ae ae ALB fa 4 bo as sea fac} dre ee tN nes 
A 2 — Oe wie pwn i 7 6 40e90 ase wert wo. pm) at C4 - we - ¢€3 gycs < « qa (Poy. ' | 
- = ; oN on) ’ 
‘es ‘i paper ey e| B 40251 Li ‘ As PN any 1} Kf O'R - ne nn ea! aua ie 4 Rl? TCe soor es In y 
~- ‘ t f] * . . : Pala 
n 7s Fat rd et Ee ee cl eedy ae pak, Tage oe at4 Are 12 roel ALS ~40 Sb AGE res bi 4 whe tur b {4 Lid 
e Qeneratnces : ’ e 7 ‘ rd 
\ {fs Ale Pr Pas ae nee sig ies Oe oom wie . ‘| rw (ae AL i‘ ‘ih abe ars 4! ‘ PIA (eons 
i « meee > ae t ws ma ciate é Fi oO f . 
‘ Fé ANS Pe Aly) ‘oes 12 1 40250 6), a Reik - AD 4 yarp a? Ce yesh aoe RIiE fF eb RES bes AG | 
tM) AT AT Te Avva 44 7, Ts C4 tH (rb OSC nris -tmrty Lee tow ate 63 Bet j 
DBL Casro : A+ Tet — VIA cen mes ei AS 48vH ~Me+- 0 SOR 
an C o#e3 t , we —- roof AS -: Py A4 Ice vp fa ALG 
> (ray B3Y © Tere Seas ty +5yR ele Yob.otur ie ith Me MS -4'b nr Ter 
m» ( 5 “4 tov Mios -™ 9 CT aad Cé“ m9 POL Ail RIG -4 ay) tiem PI? i commoner I et wan wo... 
a fie - ot = ya [ee Vs ' \- ‘ Sea 3: : 
a No eb CH.GND. b> 18 tre ACO Ts 1g wo oa ee a Ae wet Fae tov -QMh2p- tov r Bye ee peta” 
Pp @ iS -See FAO —P. yy rena, Ad -1e)".— AG RL4 ~- @ys3h- RIS Ware rer amen ae wees 
R) 114: Ligh + aey RbY — Bs we Mo -*k “at MO 4 -—- FC? Rit - AV RIO Pe a ae — 
$ (3 fov Fio —‘5) 1S — 688 FIO (3) 15,}-: MI yl) Se me ose, -1O($— 166 RIS 4G i}- wie ie 1.49574 : 
~ ——. + Ww wid : 2s ~ G) = 61 64- cre 5 , ¥so~ 8022 
1 Wino es, 09 we. ' 
46 4 SE OOK HT 
: > et 3? 34 0ee | Y34- 4007 
Z : ee 2. Pg Ete 
; 306-0016 
“30-2047 
+ Loe ce? <a ? 
“336: 4047 
. (SE BAS OM bees walnew val aE Ear 
LOCATION ly st AWwT AO. Vow |wesee aes 33e : £33 
‘ ’ Tae OT NV are tones jou | 4 | A saa 5 
: Ver bre cd 4b Ho i 2 ) - 
| Se ee Bi aera, | H 
2, ef. i ’ 2 : ; | ana ‘ Bair CoN 
— byte Ere Tt 818 88a oe eo a 
JS Cl ee QO a ae toy? - OCIil Rie a 2, 7 Gee: ve Sie a GS eee d 
| carrer EERPPETED TTT RTC Te ECE BC et tore. J Lee eee en eee ne na 94 265¢ | 
ceetas OCOOC fT CCOe C#ovceecceeccreutta SBC CCE. CECE EE OC OA ie aaa TS 76-0499 Ms Ee Salas ase me : 1 
SRE: oP aS eee eG Needs ys - « 3 ‘ ss . 1° 
T2186 Re 5 CCE EER OCET eet eh te te |) £767 Vbe ener ae: te a 
118 65, 7E 79 B. #! | 476 ~-CO9K Noe epee s 
foe) pus) ba) Pek eee eS 75S Y eee ee 
'] Te gg eee 32 tee 
c L207 8 8H CUeB TT Tee ee cases seh 
Core i % -~-+ +6 ee Se Par © een ~ 
. po] pave | pas] be] por) L29,4c ae 5c. CP, 36 *76- 9002 , Maye 4229” G 
Ti aa OO are SEC 3 ae aa 
4 EE re ie ee ie os . Betedeee. 
me 5 , aoe 376-0012 ee 
| Pa) foo] oe bor pe] as soe ie 
: ape wee ne Era Ge ET OTe weec ee. ' 
D0 at . a oe eae awe 
De U37, 97,1041 CBS 1t4 476- 06006 Nre 
r 7 139 66, Be Crary oe 276-CcoOBl a6 2 


L2tA 40, 63.74%, tre, em 376-0693 


nn ae mee oe -4 


(al 49 “a7e-CC4® 


"46 sea at | B7e-OCle 
‘ gare, NE DOO a TIT F 
; ye) eee coat . 
‘ Diss] Puss” Ga) Sis] En OFZ ET TT 
: TU usstsrg 1] ste bocr| 
L57,75,66 . 376°0053 é ‘ 
ma oa "H5ns9 kee” 1 Sm eie8 | 8 
Buse] Biss] 7 7 7 feet Vie: 6- OCee —_— 
Eee sre One Te fF re 
O tc7 ] 66 y 165 | fh 64 1o L63 } e. aa - - | le pale ee a 
D 67 d é “ 276- Cc £ 
bes) : ; LG 66... | 46 - OIC 21 7 Ole” pa. ey E 
vu Pav) fe tee are 2 eV a ETT ba , 
He fe) a pe) Hexseiceusias | sre co94] 8 | ie lose tee Teer alee 
228 0 4. SEE CHART ie! us? zer- 205i 
ve] eee Pasi eee 
Se, Prec} Cre) Gs ae) pia | 3re-0097 cane 3 at 
amen ca? SEE CART cea sy age ake eee, 
-or rece — : | 
ae or) om) te oo ERNE LT IIT: ae set 
prey) GG, Oe cs, Fa CS er: D 
{cor Pies ]B 106) ee ee eS 
7 ’ JIG 1a Fite te ET ee" WC! 
4 ; ; 2apin Somer | S76 9003, 
ivotua se oe aoe 2 
ere | 
ree 
| : | 
WARIATICN Cnany 3go- FOlR rn 
ser Gee ds] te ce [370-2129 
: i276: cee3|? 76-2193 


CIT CIB [Ode [CUS [CL6 [edt ices cer kao [en C32 fces icse jor 


Soe eee 


OSyh 


e ae! ior oo Ee ot ww, , 
(ne? Ee ged { 


A 


Pn a a ey a Tn aa) 


OS or oe -. + het + oe 


Nes 
vA 
t 
! 
t 
It 
! 
a 


APPENDIX D 
@ 2270 TO 2270A CONVERSION 


The 2270A-1, 2270A-2, and 2270A-3 are improved versions of the 
Model 2270 Shugart Floppy Disk Chassis. While the 2270 accommodates 
only Wang formatted diskettes, the 2270A can accommodate Wang 
a diskettes and the IBM 3740 diskettes as well. However, before the IBM 
3740 diskettes can be used in the 2270A, they must be formatted by IBM. 


The older 2270 may be upgraded to the 2270A by a conversion 
kit. This kit (WLI #200-0270) contains the 210-7218 Microprocessor 
Board (IBM Format Compatible) and the ribbon cables for connecting 
this board to the Shugart Diskette Drives. These ribbon cables are R2 


versions of the old cables used in the 2270; the Rl cables cannot be 


used with the IBM diskettes unless they are first modified (See 
appendix B). 


The I/O cable assembly (WLI #220-0066-4) supplied with newly 
manufactured 2270A's is compatible with both the 2270 and the new 
& 2270A. This I/O cable is not contained in the conversion kit. 


The older 2270 I/0 cable asse-bly (WLI #220-0066-3) may be 
upgraded for use with the 2270A by cutting and tying back pin 11 on 
the cable fingerboard. Pin 11 is +5V. 


CAUTION: 
Do not use the 2270 I/0 cable with the 2270A 
unless it is first upgraded by disconnecting 
pin ll. Failure to regard this warning may 


result in damage to the I/O controller in the 
2200 CPU. 
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APPENDIX E 
ECN's, 7218 BOARD 


The 7218 is currently at E-REV 3. 
The two latest ECN's will be listed. 


ECN #7655: 7218 P.C. 
1. Adda .02 uf 25V +80-20% Ceramic Cap WLI #300-1904 
From: L18 pin 4 
To: Ground 


2. Add a .002 uf 200V 20% Ceramic Cap WLI #300-1913 
From: L9 pin 12 
To: Ground 


3. Cut the etch (or remove the jumper) leading from L18 
pin 4 to L29 pin l. 


4. Add a jumper from L29 pin 1 to L18 pin 5. 


REASON FOR CHANGE: 
To elimi ite intermittent errors 61 and 85. 


This ECN increments the Electronic Revision Level to 
E-REV 2. 
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ECN #7821: 7218 P.C. 
1. Add 10 KQ 1/4 W 10% Resistor WLI #330-4010 
& From: The junction of R88 and R101 
To: The junction of C16 and R89 (see figure) 


} 2. Add a 2.2 KQ 1/4 W 10% Resistor WLI #330-3022 
From: Lll/7 pin 2 
To: Lll/ pin 1 
4 3. Change R87 


From: 4702 1/4 W 10% Resistor WLI #330-2047 
To: 1k2 1/4 W 10% Resistor WLI #330-3010 


4. Change R88 
From: 1 K2 1/4 W 10% Resistor WLI #330-3010 
To: 6802 1/4 W 10% Resistor WLI #330-2068 


5. Change R91 
From: 4702 1/4 W 10% Resistor WLI #330-2047 
To: 1 K2 1/4 W 10% Resistor WLI #330-3010 


6. Change C16 
From: 1 pf 1LOV 20% Ceramic Cap WLI #300-1901 
To: .01 wf 25V +80-20% Ceramic Cap WLI #300-1903 


7. Change Cl/ 
From: 33 pf 5% 500V Mica Cap WLI #300-5016 
To: 20 pf 5% 500V Mica Cap WLI #300-5018 
REASON FOR CHANGE: 


To eliminate temporary drift of phase lock loop circuit. 


This ECN increments the Electronic Revision Level to 
E-REV 3. 
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ADD 10K RESISTOR 


CHANGE R88 TC: 
680 OHMS 


CHANGE Cl7 To 


CHANGE Cl6 TO 
Ol uf 


CHANGE R91 TO 1K 


ADD 2.2K RESISTOR 
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